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PREFACE 



In addin^f another to the loug li^t of works on the exami- 
nation of urine, the author has been guided by the fact tliat 
microscopical examination, and especially microscopical diagao- 
eis, have not received as much attention in the text-books as 
their importance calls for, while chemical analysis has been 
thoroughly treated in a large number of works. Many yeai-s 
of experience and teaching have shown hira that eori-ect diag- 
nosis by means of microscopical examination of urine can 
frequently lie made in cases where chemical analysis is of 
little value. 

The work is divided into three parts : First, Chemical 
Examination ; second, Miei-oseopical Examination ; and thirti, 
Microscopical Diagnosis. The fii-st part is short, and only the 
simplest and most important tests, which alone can be carried 
out by the bnsy practitioner, are given, although cai-e has been 
taken to omit none of great importance. This subject has 
been excellently treated by many authors, among whom Tj'son, 
Purdy, and vouJaksch may be mentioned, and in many larger 
works, which should be referred to when more complicated 
chemical t«st8 are requii-ed. 

In many cases in which the cliaical symptoms, although 
pointing to an affection of the genito-nrinary tract, are vague, 
and, even with the aid of chemical analysis of the urine, will 
not admit of a positive diagnosis, microscopical examination, 
if carefully conducted, will completely clear up the case. It 
is evident that a mere description of the features found in 
different eases can not be sufHciently clear, but that illustra- 
tions made directly from nature are absolutely essential. In 
the present volume all the illustrations, without exception, 
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have been drawn by the author directly from specimens in 
his possession. 

In the third part, devoted to Microscopical Diagnosis, full 
page illustrations have been added to elucidate the text, each 
drawing giving the features found in the case it illustrates. 
As the subject is of the greatest practical value, the author 
hopes that this volume may serve a useful end, and will con- 
sider his labors amply rewarded if he has thereby succeeded 
in simplifying this extremely important branch of Micro- 
scopy. 

LOUIS HEITZMANN 

New York, February. 1890 
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ilNARY ANALYSIS AND DIAGNOSIS 



INTRODUCTOKY 



Urinary analysis, io order to be thorough and of practical 
value, must ueceBsarily be both of a chemical and a microscop- 
ical character. Chemical examination, although of great im- 
portance, can, alone, never lead to a correct diagnosis, as it is 
only throngh the use of the microscope that the nature of the 
disease in the genito-uriuarj' tract, as well as its exact location, 
can be revealed. Everj- urine to be examined ehonld, therefore, 
be first subjected to different chemical tests, the extent of which 
will vary with the different cases, and then to a microscopical 
exaratiiation . 

As a rule, the simpler chemical tests alone will be required. 
These must be made, first, with a view of det«rminiag the 
normal constituents of the urine; and, second, for the purpose 
of learning of the presence of any abnormal constituent. A 
general knowledge of tlie normal constituents is, therefore, 
necessarj', and we must not lose sight of the fact that these 
may vary to a considerable degree, even in perfect health, 
partly from the diet, and partly by eouditious of rest or activ- 
ity. An increased or diminished amount of any ingredient 
does not necessarily mean a pathological condition, although 
when this increase or dirainntion lasts for a long time a diseased 
condition l>eeomes certain. 

In selecting a specimen for examination, it is undoubtedly 
best to obtain samples of urine passed during the whole twenty- 
four hoors, wherever this is possible ; the more so since the 
quantity voided is important in diagnosing different affections. 
When this is not practicable, the most concentrated urine, 
which is usually that first voided in the morning, should be 
obtained, although different pathological ingredients, sueh as 
albumin, may be absent in the morning and yet present in 
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varj-ing amonnts at other times, especially after meals; so that, 
if any doubt remains as to the exact condition, two sampies, 
passed at different times, roust be tested. 

Care should be taken that the bottles in which the urine is 
kept are scrupulously clean and well corked, and that the urine 
be obtaiued in as fresh a coudition us possible. When the 
whole twenty-four hours' urine is collected, the bottle should be 
kept in a cool place and the urine poured into it as goon as 
possible after being voided. Even then, secondary changes caTi 
not always be guarded against. In cold weather such changes 
will usually not take place for many hours, but in warm weather 
decomposition is apt to set in at the end of a few hours, and 
bacteria develop in varjing numbers. When not absolutely 
necessary, it is not advisable to add any preservative to the 
nrine until after the chemical tests have been made. Extra- 
neous subjects can easily find their way into the urine when 
care is not exercised as to cleanliness, and these not infrequently 
lead to confusion iu examination. 

When urine is received for examination, it should be set 
aside for at least six hours, that a sediment may be deposited, 
unless it is preferred to use the centrifuge, when examination 
can proceed at once. In the former case the upper part of the 
urine is used for chemical tests, and the sediment for microscop- 
ical examination ; while in the latter, a small amount is used 
for the centrifugal apparatus, and chemical examination can at 
once be conducted with the remainder. 

After determining the amount of urine voided in twenty-four 
hours, we must note the eol orT transparency, and luactiiuu, and 
carefully determine the apariific graijity. By the amount of 
urine voided, and its specific gravity, >sg can, in many oases, 
ascertain if its chief organic constituent^Mjxaa. (which forms 
about one-half of all the solid ingredients of urine), is above 
or below normal; but if the approximate amount of urea is 
desired, chemical tests must be resorted to. 

The next step should always be to determine the presence or 
absence of a lbum i n , as well as ita approximate amount, and by 
bDi)rup-(b»-auua an increase of -phoSpEalSs at once becomes 
apparent. Whenever the specific gravity is above normal, or 
anj' clinical symptoms lead to a suspicion of the pi-esence of 
sugar, even at a low specific gravity, tests for -"g"" must 
be resorted to. Should it be desired to know the approximate 
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amount of chlorides, phosphates, and sulphates present (though 
this is not always necessary), the simpler tests for these salts 
will, as a rule, be all that are required. 

Before resorting to microscopical examination, the nature of 
the sediment, whether it is present in small or large amount, 
its color, and its general character should be noted, and then 
all the elements found under the microscope, as well as their 
comparative number, should be carefully observed. It will 
always be safest to examine a number of drops before coming 
to a conclusion and determining upon the diagnosis. 
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Part First 
CHEMICAL EXAillNATION 



GENERAL PHYSICAL AXD CHEMICAL 
PROPERTIES 

Normal urine in a vellonish, truDspareut liquiO, of a peculiar 
odor aud, usually, of an acid reaction, though the latter may be 
either ueutral or slightly alkaline, according to the inSuence 
of diet. The average amount passed in twenty-four hours is 
between 50 and GO ounces, or 1,500 and 1.800 cubic ceutiine- 
ters. aud its specific gravity varies from 1.015 to 1.025. 

In determining the exact color and specific gravity of uriue, 
it is of great importance to have the entire quantity passed in 
twenty-four hours, since both color and specific gravity may 
vary considerably at different hours. As a rule, the more 
highly colored the urine, the higher is its specific gravity. The 
color may vary from an extremely liglit yellow to a dark yellow, 
or even a reddish hue. 

The amoHnt of urine voided is gi-eatly influenced by different 
faetoi-s. It is greater the more liquid is taken into the body, 
ami as the amount of solids, which determines the specific 
gravity, usually remains about the same, it follows that the 
Bpetuftc gravity will be lower, the greater the quantity voided. 
The amount of the perspiratory excretion, too, has a great 
bearing upon the quantity of the urine, and in ceWweafBer, 
when the p orep i wt fr ww i — w — k««eued. the uriiw iuLi'u&ses in 
amount. Different articles of diet, such as tea.„aiul coffee, 
undoubtedly stimulate the excretion of urine. Nervous %xpitn- 
ment, anxiety, and hiM>d-- me«*«4 — work have the same effwt. 
B o di l y oxorc ise, though ineceasiDji the qwantlTy of excreted-aal*a, -IV 
does not mcrHflSB the (viilyi.v wnstituents of the urine. The vJX^U \., 



C7) 



8 VSIVAST AKALT8I8 ASD DIAGNOSIS 

specific gravity of urine voided at different liours of the day 
may, therefore, vary to a great degree, sometimes being as low 
as h002-or 1.003, and at other times Ti O3O7- wi thauL iodicating, 
in any manner, a plinnHu^cal condition. 

Consistency and odor. — Normal urine is of a watery consis- 
tency, aud foams if shaken, thongh tlie foam soon disappears 
when at rest. It has & peculiar odor, varjing in intensity, 
being most pronounced in concentrated urine. If it has become 
alltaline, it acquires a disagreeable ammoniacal odor. After 
ingestion of certain articles of diet, such as asparagus, and 
after taking different medicines, such as oil of turpentine, 
cubebs, or oopaiba. it emits a more or less characteristic odor. 

The conslilHmts of normal urine are partly organic and 
partly inorganic. The organic constituents, held in solution, are 
numerous, though many of them are present in exti-emcly 
small aniouuts, and are unimportant ; the more important are 
urea, uric acid, oxalic acid, hippnric acid, creatinine, lactic 
acid, coloring raiitti'ra, and a minute amount of grape sugar. 
The o o twtB g matters which may exist in nornfal urinev thongh 
all are not necessarily^ound in everj- ease, aiWurobiliri, uroxan- 
thiu,'un)erythi'in, anft^iiroindican. The inorganic constituents 
are chloinde of sodium, phosphate of soda, phosphates of magne- 
sia and lime, snlphat«s of alkalies, and ammouiocal suits. The 
gaseous constituents ai-e carbonic acid, nitrogen, and oxygen, 
the latt«r iu very small amount only. The total amount of 
solids voided with the urine in twenty-four hours is between 
60 and 70 grammes, or 925 and 1.080 grains; the organic 
•elements being present in the proportion of 25 to 30 in 1,000 
parts, and the inorganic in the proportion of 10 t^i 1-^ in 
1,000 parts. 

Chiing^s upon siandhtg. — If normal urine is left at rest for a 
few hours, a cloudy sediment, more or less pronounced, will 
be formed, and is usually more marked in the urine of females. 
This sediment will disapi^ear entirely upon shaking. It consists 
of muuus, with a few flat e pitb elia fi-om the bladder, and, in 
the nrine of females, (i-om the vagina. Iu addition to these 
features, epidermal scales from the prepuce and nympha? will 
always be found, and at the time of menstruation a large num- 
ber of blood -corpuscles. Spermatozoa may also be present. 

After the urine has remained standing for one or more days, 
bacteria will develop, their nnmber and rapidity of deYclopment 
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depending upon the temperature. In warm weather they may 
appeiir in the course of a few hours. In highly acid urine 
eouidin and mycelia will not infrequently form, though cocci 
and haoiUi may also be found. In alkaline urine fiesion-fungi, 
— both eocei and bacilli, — are seen in large numbers. When • 
ainiiiQiiUM«d deeomposifion of the urine sets in, the mr^Ji 
gradually transformed into carbonate— of Riiiunminm throtigh 
the activity of the micro -organisms. Saccharomycetfp, or yeast- 
fungi, may also be present in the urine, and are most common 
in that containing sugar. 

Under pathological conditions the urine may be. passed as 
a cloudy liquid of varying consistency. The highest degi-ee of 
viscidity is usually found in chronic cystitis, when the urine, 
being strongly alkaline and decomposing in the bladder, appears 
OS a viscid, stringj'. muco-purulent mass, with a repulsive 
ammnniacal odor ; it contains a varying number of bacteria 
and a large amount of phosphates. 

The Titlif fifihf urine will lie greatly changed by an increase 
or decrease of the aopma l-^Wtlormg matters, or the abnmnnal 
presence of b il iaiy m atter. When the urine is mixed with blood 
it will be mort> or less dark colored. In febrile conditions it is, 
as a rule, highly acid in reaction, and has a reddish or reddish 
brown color, partly due to an excessive amount of urea and the 
urates, and partly to a red extractive matter known as uroerj- 
thrin. The same may be the ease in many slight disturbances 
of the system. 

The amount of nrhie is usually, though not invariably, in- 
-M LiiiLJ iu dta boto s, and its specific gi-avity is generally high — 
1 nan ^ n.iii of more. In some cases of diabetes, however, the 
specific gravity may not only be normal, but below normal — 
I.OIJJ. or even 1.010 — and still a large amount of sugar may l>o 
present. The quantity of urine is also considerably incraaBed in 
ftirrbiffiis of the kidney, but here the solid L'Uuyitlueuts, and with 
them the specific gravity, are greatly decreased. Patients suf- 
fering with cirrhosis constantly void large quantities of pale, 
almost colorless urine, nearly destitnt* of salts, with a speeifle 
gravity frequently below l.Olft The amount of urine is de- 
i wm te in ^ lnH i ma tions of the kidney, as well as in acute 
inHammatorj- conditions of the other organs. Any intense Ijodily 
strain, accoiiipanied by fi f»-T wr. »y' ii t' B t w u. will ie.ssen the anionnt 
and iaarensr: llir Bppi!iJK*-.^r«»ity. 
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Determination of Specific Gravity. — The simplest method of 
testing the specific gravity is by means of the urinometer, which, 
if carefully constructed. wUl be suffli-iently accurat*) for all prac- 
ticul purposes. If tested with i>lain water, such a urinometer 
. will sink to the 1.000 mark at the average temperature of the 
room. The specific gravity of a specimen should only be taken 
after it is cooled i otherwise errors will result. The glass cyl- 
inder supplied with the instrument should be fluted, so that the 
latter will not cling to the side of the glass. The teat is made 
as follows : Pill the cylinder four-fifths full of urine, removing 
the froth, if any is present, with filtering paper. Place the 
urinomet^r in the nrine, being careful not to allow it to come 
in contact with the walls of the vessel. Bring the eye on a 
level with the surface of the nrine, and read the corresponding 
division of the urinometer, but not the upiwr rim of the fluid, 
raised a little liy capillary attraction. Touch the stem, causing 
the urinometer to siuk slightly in the fluid, and, after it has 
come to rest, read again. 

If the amount of urine is small, dilute the specimen with 
one, two, or even three volumes of water ; test as before 
directed, and multiply the number of the division-mark by the 
number of volumes used in the process of dilution. For exam- 
ple, if two volumes of water have been added to one volume of 
urine, thus making three volumes in all, and the urinometer 
stands at 1.006, the real specific gravity of the original urine 
is 1.018. The solid materials upon which the specific gravity 
depends, which were dissolved in one volume, are, after dilu- 
tion, dissolved in three volumes, and the specific gravity is 
thei-efore only one-third of the original. 

Determination of Solids. — If we wish to determine the amount 
of solids preseut in the urine voided during twenty-four hours, 
we must know the exact quantity passed during this time, as well 
as its specific gravity. The approximate amount of the solids 
cau be obtained by mnltiplying the last two figures of the 
specific gravity by the coefficient of •i lm w ui , which is 2.33. and 1 ^ 
it will give the number of e w i t nmHu of solid matter in ^T^dO-ou^ 
centimeters of urine. 

For example, suppose we have 1,500 cubic centimeters passed 
in twenty-four hours, of a specific gravity of 1.020. To estimate 
the amonnt of solids in 1,000 cubic centimeters, or 32 ounces, we 
multiply the last two figui-es. 20, by the coefficient, 2.33, which 
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gives us the product, 46.60, the amount of solids, in grammes, in 
1,000 cubic centimeters ; this is equal to 720 grains. The quan- 
tity present being 1,500 cubic centimeters, or 48 ounces, the 
amount of the solids will be 69.90 grammes, or 1,080 grains. 
Valuable conclusions as to the amount of solids ma}' thus be 
obtained from the specific gravity in a very short time. In 
-ffaibotia, for instance, the q uantity o f urine voided being ^iftrge 
and of a hlyfb upedflu gravity, the amount of solids is consid- 
erably increased ; in i nflammatio ns of the kidney, on the other 
hand, where the quaulity of urine is deereased and the Bp eeifi c 
gravity is ' low i the amount of solids is diminished. Since y^f^ - 
composes nearly oue-half of the s olid oonotitn ents, it can easily 
be seen that in the latter case it has not been excreted in 
sufficient quantity. 



Chapter II 

NORMAL CONSTITUENTS 

Urea. — Urea is the chief organic eoustitueut of urine, and 

its most important iiitrogenona product. The greater portion of 

nitrogen taken into the system with tlie food is excreted by the 

. kidney in the form of m-ea. The quantity excreted varies 

IW*\ greatly under differejit. cUi:§ioJoEicBl.ja>U(lilioiia, but averages 
between 25 and 40 gi-ainmea, or 375 and 600 grains, in twenty- 

■ fonr hours, it being about one-half of the solid ingredients 

voided. The specific gravity of tlie urine alone will, therefore, 
give an approximate idea of the amount of urea therein, pro- 
vided no sugar is present and the amount of chlorides is nor- 
mal. A specimen of normal urine mth a specific gravity of 
about 1.020, and voided in a quantity nf about fifty ounces, 
will oontaiu approximately t wo or two and one -half per cent. 
of urea. 

Normally the amount of nrea excreted varies greatly with the 
diet, being most abundant after eating nitrogenous food. It is 
also increaBcd after muscular exercise and mental activity. 
Pathologically, it is increased during fevers and in diabetes, 
in the latter condition sometimes to an enormous extent. It 
is ^LiuwBLd in diseases of the liver — the IL ve'' being the chief 
seat of the f ormation of area . — in di8eases_o£_ the kidney, and 
in chronic affections impairing the vitality of the patient. 

Urea is always held in solution, and can never be found under 
the mici-oscope without ^EemTeaT means. It crj-stallizes in the 
form of colorless quadrilateral plates, or prisms, aud in needles 
of varying sizes. It can easily be detected as nitrate of urea by 
placing a few drops of urine upon a glass slide, adding a drop 
of nitric acid, warming the slide carefully, and placing it aside 
to crystallize. Under the microscope, more or less regular 
rhombic or hexagonal plates, either single or overlapping each 
other, will now be found. These plates have a little color, and 
are perfectly characteristic. (See Fig. 1.) 
(12} 
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QuaHtUalive tests. — The quantitative tests for determining 
the exact amonnt of urea present in the urine are numerous, 
bnt more or less complicated. The simplest is the liypobromite 
method, the principle of which depends upon the fact that, when 
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ni-ea in solution comes iu contact with a Bodimnj;hj^£obromite 
Bolutiun, nitrogen is set free as a result of the total decomposi- 
tion of the urea. The quickest way of carrj"ing out this method 
is by means oi Doremus' ureoraeter. The hypobroraitc solution 
necessary for this test does not keep well, and it is. therefore, 
best to keep the bromine and the caustic sodium solution sep- 
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arate. Have on hand a solution of sodium hydrate — lOf) 
grammes of caustic soda to 250 cubic centimeters of water (3 
ounces to 8) — and the bromine in separate bottles. To prepare 
the solution, take ten parts of the sodbim hydratta solution and 

I, one part of brom ine, and dilute with equal parts of water ; 
the solution is then ready for use. 

Doremus' apparatus consists of a bulb and graduated tube, 
and a small curved nipple-pipette to hold one cubic centimeter 
of urine. The bulb of the ureometer is filled with the hypo- 
bromite solution, and by inclining the tube, the long arm is 
filled to the bend at the bulb. By means of the nipple -pipette 
one cubic centimeter of urine is di-awn up, the pipette passed 
through the bulb of the ureometer as far as it will go in the 
bend, and the nipple oouipressed gently and steadily. The 

^L urine will rise through tne ftiypobromito a nd the urea instantly 
decomposes, giving off nitrogen gas. The decomposition of 
urea is complete in ten or fifteen minutes, and the graduation on 
the tube will indicate the quantity of urea in one cubic centi- 
meter of nrine. To obtain the percentage, multiply the num- 
ber of divisions on' the tube by 100. 

Uric Acid. — Of the other normal organic constituents in the 
urine, the most important are uric acid and the urates. Uric 
acid is normally voided in small amount only, and is in direct 
proportion to the urea, being alyfllfr-l, to 45 ; the average quan- 
tity voided in twenty-four Hours is from 7 to 12 grains (0.4 to 

■, O.S|^ammes).'7'fi, W*«Slw* ( tUi- — {, iJil rff Cj l^,^i^ *' 

Tfie simplest method of determining the presence of this acid 
is by microscopical examination. Occasionally, however, it may 
become necessary to employ a chemical test for its recognition, and 
the quickest is the murexide test. A small portiou of the sedi- 
ment, or the residue after evaporation, is placed on a porcelain 
dish, a few drops of a strong solution of nitric acid are added, 
and the solution carefully warmed. When dry, a few drops of 
lifTUor ammonite are added, and a beautiful purple color will at 
once appear, which soon spreads over the dish, and wDI change 
into violet upon the addition of canstic potash. 

For the remaining organic constituents, which, so long as they 
are held in solution, have no practical significance, chemical tests 
are not necessary. Oxalic acid never occurs in the urine in a 
free state, but always in combination with lime, and, as such, is 
seen under the microscope. Creatinine and hippuric acid will 
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always be found under the microscope when present in altuor- 
mally large amounts. CulHI'lUti mwtters. found in Mm>i4-qnaii- 
tities in neHHft) urine, ni-e iutuieauwl in pathpipei^l coudilioiis, 
and will be considered later on. 

The chief inorganic ciiHstittienis of the urine are the ehlo- 
rtdes, sulphales, and phosphutes. 

Chlorides. — The chlorides present iu the nriue are chloride of 
sodinm (the most abundant) and small quantities of chloride of 
potassium and ammunium. The amount of the chlorides voided 
varies consideralily with the diet, being most abundant when a 
large amount of salty food is ingested. The average quantity 
voided is between 10 and 16 grammes (2% to 4 drachms) in 
twenty -four hours. The excretiou of chlorides is diminis hed in - i ■ 
all f ebrile conditions, especially when attended by serous exuda* '^l 
tions, In pneumonia they are gi-eatly decreased, and may be','^'. 
entirely absent in severe caaaa ; they may also be dimiuisbed in',l>-' ■ "i* 
eaaes of chronic nephritis. ( \J-i-^K-4^ fClMJiU.i ^ .&i»i^ .^-», . ^^I.l.J >'-- 

The chlorides may be detected ny treating the urine with- ^rit'l^- 
nitrio aci d and adding a solution of mU:ate oi^ver; a cheesy ,*♦■»?.-•' 
precipitate, soluble by the addition of ammonium, shows the | |. , 
pr5B55ce of chlorides. A test of the approsimate amouut of L_ ", ■■ , 
chlorides present may be made with this method as follows: | 

To a small amount of urine iu a test-tube add a few drops of f -■.'] .' * 
nitric acid, and to this one or two drops of a nitrate of silver. ; T 
solution, one part to eight. If a white, flaky precipitate is 
formed, which quickly sinks to the bottom of the test-tube with- 
out diffusing through the urine, the chlorides are present iu 
normal amount (from one-half to one per cent). If a simple 
olondiness appeara, readily diffusing through the urine without 
the appearance of flakes, tlie chlorides are diminished to one- 
tenth ptT cent; and if no precipitate whatever is formed, they 
are entirely absent. 

Sulphates. — The sulphates occurring in the urine nre mostly 
those of sodium and potassium, the former predominating. The 
qnantity excreted by the kidneys varies from 2 to 3 grammes 
(30 to 4i5 grains) in twenty-four hours. An increased excretion 
takes place after a meat diet and as a result of active exercise ; 
this is also the case in acute feve rs with an increased excretion 
of urea. Sulphates are diminished after a vegetable diet. 

They may be detected by adding to a given quantity of urine 
in a test-tube one-third as much of an acidulated solution of 
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ba rium cblor itie (2 parts to 8 of water, with one-half part of 
hydrochloric acid). An opaque, milky cloudiness will appear 
when tho amount of the sulphates is normal. U the opacity is 
inteiise, and the mixture has the appearance of cream, the 
sulphates are increased ; but if there is only a sUgbt cloudiness, 
they are diminished. 

Phosphates.— The phosphates present in the urine consist 
partly of earthy and partly of nlkaliue phosphates. The earthy 
phosphates are insoluble in water, iiud are held in solution in 
acid urine, but ai-e precipitated iu alk nlini- ni-inp The alkaline 
phosphates are soluble in wat^jr, and are not precipitated from 
solution by alkalies. The earthy phosphates are phosphates of 
calcium and magnesium, and the amount excreted in the urine is 
from 1 to IX grammes (li) to 23 grains) in twenty four hours. 
If the acid-magucsium phosphate be acted upon h\ ammonium, 
the ammouio- magnesium phosphate — so-ealled triple phosphate — 
is formed. The alkaline phosphates are the a* id phosphate of 
sodium and phosphate of potassium; their amount varut. from 
2 to 3 grammes (30 to 45 grains) in twenty-four houi"* 

The phosphates vary considerably in amount with the diet, 
being more abundant after taking vegetables and alkaline waters. 
The earthy' phosphates are iiteirnsed in -di otaa e a of the boTO, 
as osteornataeia and rirachttis. and diseases of the mrvo Qon ter s , 
bnt are diminished in pronounced diseases of the kidneys. 

The earthy phoBpliati?s maybe detected by rendering tlie urine 
stro ngly alkalin e with caustic potash and gently !i£atiuSi which 
causes them to p recipita te. To detect the alkaline phosphates, 
remove the earthy phosphates by precipitation, and add to a 
given quantity of urine one-third the quantity of magnesian 
fluid (1 part each of magnesium sulphate and ammonium chloride, 
8 parts of water, and 1 part of pure liquor ammoniac). All the 
phosphates are precipitated in the form of a snow-white deposit. 
If the entire fluid presents a milk-like, cloudy appearance, the 
alkaline phosphates are present in normal amount ; if it is 
denser and nioi-e eream-like. there is an increase, but if the fluid 
is only slightly cloudj', the phosphates are diminished. 
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Albumin. — Of all the cheinii-al tests, one of the n 
portant is undoubtedly that for albnmiu, by whieh tenn s erum - 
albuiniii is always meant. The itresenee of albunno does not 
neeessarily signify the presence of a renal trouble, and, if found 
in small amount only, may be due to a variety of causes. Even 
a comparatively large amount may exist without any kidney-lesioD 
whatever, and it is a grave mistake to conclude that a nephritis 
must exist because albumin has been found. It is undoubtedly 
tiTie that in the larger number of eases in which albumin is 
present a nephritis exists, yet iu such cases a mi('roscopicaI 
esamination must always be made, and then only if puH"Pwr" 
puscles and hidn t y op i thc lia, ■witli or without casts, are fonud 
can a diii^uuiJA UF 11 ll<!l{lliFT(it» be made. 

On the other hand, a nephritis may exist and. yet albnmin be 
fonud in such minute qnantities as to occasionally escape detec- 
tion altogether. This is sometimes the case in cirrhosis of the 
kidney, where a large amount of albumin is rarely seen, and 
it may be entirely absent for a few hours. In such cases the 
urine of the entire twenty-four hours should be tested before 
concluding as to the presence of albumin. 

Iu all_(iaaes wliere gti^s- corpuscles in moderate numbers are 
found in the urine, al bumi n will always be detected, if careful 
tests ai-e made, though there maybe no more than a faint trace. 
It can thus easily be seen that in such widely different lesions as 
pyelitis, cystitis, prostatitis, urethritis, and vaginitis, it might 
be present in the urine, and a microscopical examination will be 
■necessary to determine its origin. In ha-morrhage from any 
portion of the genito- urinary tract, a considerable amount of 
albumin is usually found. The rare cases of chylous urine, iu 
■which the kidney may be perfectly intact, are always associated 
■with the presence of a large amount of albumin. 

Disturijauces of circulation, due to a variety of difCercut 
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causes, may bring about the presence of albumin without any 
strtictural changes in the kidney or any pus -corpuscles iu the 
urine. Such cases are often roughly termed functional aliu- 
minuriiis. It is not always easy to trace the cause of such 
albuminurias, though they may be due to nothing but prolonged 
musi-alor esereise, to lesions of the ne rvo ws system, or to organic 
■ b«iu4-lesionE, etc. . If long continued, these 'cases will sooner 
or later cause inflammations of the kidney. Albuminuria of 
pregnancy, due to the pressure of the pi-egnant uterus, is 
very common, and in many of these cases an organic lesion of 
the kidney will develop. 

Changes in the composition of the blood with a broken down 
constitution, as seen iu antpmia, tnbercnlosis, malaria, ieuca>mia, 
pytemia, etc., will cause the appearance of albumin, and this may 
also bo the case in any other febrile condition. 

Detection of Albumin in Urine. — 1. Acktic Atiin Test. — , 
The tests for albumin are quite numerous, but one of tlie most 
reliable ia the following: Fill an ordinary test-tube about one- 
fourth or one-third full of urine, aTid boil thoroughly ; then add 
two or three drops of a solution composed of equal parts of 
glacial acetic acid and water. If albumin is present, the urine 
becomes cloudy, the eloudine ss being the more pronounced the 
larger the amount of albumin. 

The unboiled urine, as brought for examination, is either 
transparent or cloudy. When the urine is lx)iled, the results may 
be the following ; 

a. The urine is transparent, and upon boiling, remains 
unchanged. This indicates normal urine. 

h. The urine is transparent, but after boiling becomes 
cjiiiiily. ^y adding a few drops of acetic acid, it clears np 
entirely. This shows the presence of an increased amount of 
p hospha tes. If effervescence occurs upon the addition of the 
acid, eitlier carliaiiate of lime or carbonate of ammonium (the 
latter being always held in solution, and never precipitated so as 
to be found under the microscope) is present. 

c. The urine is transpai-ent, but after boiling becomes cloudy, 
and the cloudiness remains or becomes more pronounced upon 
the addition of the acid. This indicates the presence of nlhu- 
win, which, iu larger quantities, will be thrown dowu in flakes; 
when very abundant, the urine may be converted into a jelly- 
like mass. The acetic acid test will show the presence of the 
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smallest traces of albnmin, though these maj- escape detection if 
not carefully observed. The best plau in such cases is to take 
ft second test-tube and poup into it unboiled urine ; then com- 
pare the two test-tubes in strong light. When this is done, the 
faintest trace of albumin can I>e detected by the slight clondiness 
iu the test-tube eoutaining the boiled urine. 

d. The urine is cloudy, but upon boiling eJears np entirely 
and remains clear upon the addition of the acid. This Indicates 
an excess of urates, especially urate of sodium. 

e. The urine is cloudy, the doudiness becoming more pro- 
nounced upon boiling and the addition of the acid. This shows 
an excess of unites, in atldifimi la the presence of albumin. 

f. The urine is eloudy. and remains unchanged by boiling 
and by the addition of aeetic aeid. This proves the presence of 
mkro-orijaHisms. such as micriK'oeci and hwulli. 

2. Nitric Acid Test. — A common test for albumin is the 
nitric aeid test, the nriue being boiled, and a few drops of nitric 
acid added. This test is not as reliable as the preceding, since 
if a small amount only of albumin be present and the acid 
added be in excess, the albumin may become redissolved. On 
the other hand, if the amount of acid added is small and the 
phosphates are present in excess, a part only of the basic phos- 
phates will be acidified and a soluble albuminate will be formed, 
which remains in solution. 

3. Ff-rboctanide op Potassium Test. — Another good test 
is the following : Fill a test-tube with clear urine, Altering it 
first if not clear; add o to 10 drops of acetic acid and a 

** few drops of a 10 per cent ferrocyauide of potassium solution. 
If alViumin is pn?sent, a cloudiness will at once appear, and 
Iwpome more pronounced upon shaking, awwUj.aA^ AriA^«V-« 

4. Heller's Test. — Still another freriuently employed t&st 
is Heller's. It is used as follows : Upon a (junntity of pure 
nitric aeid in a small test-tube allow an equal amount of clear 
urine to trickle from a pipette down the side of the inclined 
tube, so that the urine overlies the acid. If albumin is present, 
a sharp white^^gne will appear at the point of contact between 
the acid and the uriup, varying in thickness according to the 
amount of albumin present. If only a trace of albumin be 

present, fifteen to thirty minutes may elapse before the zone 
becomes visible. 

Althougli a large number of other tests are occasiomiUy used, 
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these few ■will be all that are necessary for practical purposes. 
Perhaps the most reliable is the first one given — the heat and 
acetic acid test. If doubt remains as to the presence of albu- 
min, any of the other tests giveu will clear up the question. 

Quantitative Test for Albumin. — It is of the utmost impor- 
tance to have an approximate idea of the quantity of albumin 
pi-escnt in any giveu case, and too many errors are constantly 
made in this respect. It is by no means rare to hear of a urine 
containing 25, 40, or even 50 per centof^lbumiu. What is 
thereby meant is, of course, per volume: yet such statements 
are absolutely misleading. As a matter of fact, one-tenth of 
1 per cent is a moderate amount of albumin, one -twenty -fifth 
of 1 per cent being a small amount ; one-half of 1 per cent is 
a large amount, and it is only in comparatively rare cases that 1 
per cent or more is present ; more than 3 or 4 jjer cent 
is pi-obably never found. 

The sirflplest method of estimating the approximate amount 
of albumin is by means of Esbacli's albimiinometer. This in- 
strument consists of a graduated glass tube, which is filled with 
urine to the letter U marked npon the tube, and with the test- 
eolntioQ to the letter R. The latt«r consists of one part of picric 
acid to coag^ulate the albumin, two parts of citrii> )ti>id to Tiold 
the phosphates "In solution, and distilled water to make one 
hundred parts. The tube is now closed with the rubber stopper 
supplied with it, and the contents thoroughly mixed. It is then 
set aside for twenty-fonr hours to allow the precipitate to settle 
thoroughly, and the amount of the precipitate carefully noted. 
The tube contains seven main lines of division, each one of 
which signifies one gramme of albumin in 1,000 grammes, — that 
is, one-tenth of one per cent. It will be seen that the instru- 
ment is only graduated for seven-tenths of 1 per cent, and this 
is sufficient for most cases, In those rare cases in which more 
than that amount of albumin is present, the urine must be di- 
luted with one, two, or even three parts of wat«r before testing. 
It must always be borne in mind that this method can never be 
absolutely accurate, since picric acid will also pi-ecipitate urates, 
peptone, and vegetable alkaloids ; but it undoubtedly gives an 
approximate idea, whieh is all that is required in most eases. 

Besides serum-albutnin, the urine sometimes contains a number 
of similar but less important substances, among which may be 
mentioned peptone, globuliu, albnmose, mucin, and fibrin. 
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Peptone. — Peptone is iicvs.r present in normal Qrine, but is 
frequently seen in many diflEereut conditions in wbich there is a 
formution of pus and disintegration of pna-corpnscles somewhere 
in the body. It has been found in the following couditious : 
Croupous pneumonia, pulmonary tuberculosis, gangreue of the 
lungs, empyema, cancer (especially of the gastro-iutestinal trat't 
aud the liver), different abscesses, acute yellow atrophy of the 
liver, phosphorus poisoning, typhoid fever, typhns fevei-, variola, 
scarlet fever, erysipelas, acute arthritis, etc. It ha«, however, 
also been found in physiologleal conditions, such as the involution 
of the pregnant uterus, so that its presence does not necessarily 
signify a diseased condition. 

Peptone is easily soluble in water, does not coagulate by heat- 
ing, and does not_precipitate by the addition of most of the 
reagents used for the detection of albumin, such as nitric acid, 
acetic acid, and feri-ocyanide of potassium. 

It may be detected by the following method : To urine which 
has been slightly acidified by acetic acid, add a solulton of 
sulphate of ammonium to saturation, and filter out any pre- 
cipitate having formed, which may consist of albumin, globulin, 
or albumose. If potassio- mercuric iodide or picric acid is now 
added, and a precipitate occurs, this will be peptone. 

Globulin. — Globulin is almost always associated with scrnm- 
albumin, and its cliuical significance is nearly identical with the 
latter. It can be detected by the method of Pohl in the following 
manner : Render the urine slightly alkaline by the addition of 
ammonium hydrate, and filter after standing one or two hours; 
then add an equal volume of a saturated solution of ammoni um 
sulphate. If globulin is present, a precipitate forms. 

Albumose. — Albumose is an iuterniediate product in the con- 
version of albumin into peptoue. It has been found in the 
urine in a number of different conditions, such as osteomalacia, 
ulcerations of the intestines, and multiple sarcomata. Its clinical 
significance is not yet positively known. It is not precipitated by 
heat, but if the urine be made strongly acid with acetic acid, 
and a concentrated solution of table salt be added, it becomes 
precipitated. If the cloudy fluid be now heat«d, it becomes 
transparent, but turbid again upon cooling, and if more table 
salt be added, it remains precipitated in spite of heating. 

Mucin. — Mucin is present in nmnll amount in every normal 
urine, being more abundant in the urine of females. It is con- 
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sicleralily increased in quantity in catarrhal inflammations of the 
genito- urinary organs, mora especially those of the bladder, the 
prostatii gland, and the urethi-a. When present in lai'ge amonnt, 
the urine will appear cloudy soon after it is voided, and it may form 
a ropy, jelly-like mass, which sinks to the bottom of the vessel. 
To detect its presence in urine, dilute with equal parts of water 
and add an excess of acetic acid. If mucin is present, a moi-e or 
less pronounced preoipitate forms. To detect it in urine con- 
taining albumin, precipitate the albumin by boiling, and test 
again with acetic acid. Even small amounts can be detected 
with the mi(!ro8cope. 

Fibrin.— Fibrin is found in the urine in greater or less amount 
in hattnuturias, due to various causes, and la also seen in chylous 
urine. In tumors of the bladder, such as papilloma and cancer, 
where hsemorrhages often take place, it is of frequent occurrence. 
It is usually present in the form of coagula when the urine is 
voided, or may be precipitated upon standing. Fibrin is in- 
soluble in water and in salt solutious, as well as in weak acids 
and alkalies. The latter cause it to become gelatinous upon 
cooling, becoming soluble again after prolonged boiling. The 
solutions give the general reaetioaa of albumin. It is, however, 
much easier to detect its presence by the microscope. 
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There can be little doubt that the urine may contain small 
amounts of sugar under normal conditions, but the amount 
present in such a physiological glycoRuria is so minute that a 
positive reaction will never be obtained with the general methods 
of det«cting grape-sugar (dextrose). 

Pathological glycosnria may appear in the urine as a tempo- 
rary condition in the course of a number of diseases, such as 
Asiatic cholera, intermitteHt fever, cerebro- spinal meningritis, 
diseases of the heart, Inngs, liver, and brain, especially those 
invohing the fourth ventricle, and in goat. It may, further- 
more, be present in p tH W W ting with certain substances, such as 
4HUi|iliiui! and cai-boiuo-wxide. 

Whenever sugar is pei-sistently present in appreciable quantity, 
we always have to deal with diabetes mellitus. If a large 
amount of straw-yellow colored urine of a h igh sue^ jfif iTMirity 
is voided, suspicion must at once be directed toward this dis- 
ease, and the urine tested for sugar, even if no other sjnnptoms 
of the affection are as yet present. 

Detection of Sugar in Urine. — The tests for sugar are 
numerous, and in mild cases it may be necessary to resort to 
two or even three different tests before we are positively able to 
determine the presence of sugar. 

1. Moobe-Hellek Test. — Perhaps the simplest is the 
Moore-Heller test. Although by no means absolutely reliable, 
it is in many cases sufBcient to determine the approximate 
amount of sugar. The method is the following : Pour into a 
_^ t«st-tube two parts of urine and one part of a 10 per cent 
caustic potash solution ; boil the upper portion for two or three 
minntes. Phosphates, if precipitated in large amount, must be 
filtered off. When sufrar is present, a change of color will take 
place after boiling, which can be approximately estimated as 
follows : One per cent or less of sugar gives a canary-yellow 
(23) 
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color, the color being somewhat more intense than that of the 
original unmixed urine ; between 1 and 2 per cent gives a 
wine-yellow color; between 2 and 3 per cent a eherry 
color ; between 3 and 4 per cent a rum color, and aBove 
4 per cent a dark brown or even black color. By the addition 
of a few drops of nitric acid, the liquid loses its dark color, and 
gives out an odor similar to molasses. 

This test is only a tolerably reliable one, but in many cases 
wilt answer the purpose. The addition of caustic potash to eold 
uriue may produce a dark color, which is due to the presence of 
coloring mattei-8 of the bile. The white floeculeut precipitate, 
which is almost invariably seen with this test, is partly due to 
the phosphates which canstic potash may precipitate in cold 
urine, and partly to mucine. 

2. Tkomweb's Test. — To four parts of urine in a test-tube 
add one part of caustic potash or soda, adding, drop by drop, a 
10 per cent solution of sulphate of copper, and shake until the 
mixture shows a blue color. Heat the upper part of the mixture, 
and if sugar is present a precipitate of yellow cuprous hydroxide 
will result, which at first shows plainly in the bluish liquid, but 
gradually spreads over the entire fluid, and a red sediment of 
cuprous oxide is foiTued. 

If this reaction takes place upon heating, a similar mixture 
may l)e made and set aside for a number of hours without heat- 
ing ; if sugar is present in rather large quantities, a similar 
precipitate will form. Should the reaction by beating be at all 
doubtful, the second test must always be made, since many of 
the other organic substances, which i-educe the salts of copper, 
do so only after heating and boiling. 

This test is open to n number of objections. Albumin, if 
present in large quantities, must first be removed, since it in- 
terferes with the reduction of tjie cu pric oxi de. A number of 
substances are, furthermore, found in urine which have the 
property of reducing oxide of copper in an alkaline solution, 
among which may be mentioned uric acid, creatinine, hippiiric 
acid, and mucine. Again, a small amount of sugar may be 
present in urine, and fail to reduce the oxide in the presence of 
other substances, such as urate of ammonium, chloride of am- 
monium, and other atnmoniacal compounds. 

3. Pehung's SoLfTiON. — This solntinn is prepared in the 
following manner : First dissolve 34.639 grammes of pure 
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crystallized sulphate of copper iu a siiffieieut quantity of water 
under gentle heat, and dilute with water to 500 cubiu centime- 
ters. Next dissolve 173 gi-ammes of chemically pure crystallized 
neutral sod innt tartrate and 100 cubic centimeters of caustic soda 
solntioD. of a specific gravity of 1.12, in sufficient water to make 
500 cubic centimeters. It is best to keep tlieBC two solutions 
separate, and mix equal volumes before using. Ten c ubic centi- 
meters of this solution will be reduced by 0.05 grammes of 
sugar. 

The solution may be used by pouring a small quantity into 
a test-tube and diluting it with two or three times the amount 
of water. The mixture should be boiled for a few seconds. If 
it remains clear after boiling, which will usually l»e the case 
when the two solutions are kept separate and are not too old, 
add the urine to be tested drop by drop, at the same time con- 
tinuing the boiling. If sugar be present in any quantity, the 
first few drops will usually cause a yellow precipitate ; if the 
addition of urine is continued, a yellowish red sediment will soon 
fall to the bottom of the test-tube. Khouid no such precipitate 
occur, the addition of uriue may be continued until an equal 
volume of urine has been added ; if then uo yellow precipitate 
appears opon boiliug, the urine is free from sugar. 

4. Haines' Test. — Take 30 grains of pure sulphate of cop- 
per and one-half ounce of distUled water ; make a perfect 
solution, and add one-half ounce of pure glycerin ; mix 
thoroughly, then add five ounces of liquor potassro. The so- 
lution keeps indefinitely if well prepared. 

In testing with this solution, pour about one drachm into a 
test-tube and boil it gently. Next add 6 to 8 drops of the urine 
and again boil. If sugar be present, a copious yellow or yel- 
lowish red precipitate is formed. If no such precipitate appears, 
no sugar is present. 

5. Bottoer's Test. — Pour one part of urine into a test-tube 
and add an equal quantity of a concentrated solution of car- 
bonate of soda, or caustic potash, and a small quantity of sub- 
nitrate of bismuth. Boil for a short time. If sugar is present, 
it reduces the bismuth salts to the black suboxide of bismuth, 
which will be deposited on the sides of the test-tube. If the 
quantity of sugar is small, the bismuth will assume a grayish 
color. Albumin, if present in large quantities, must first be 
eliminated by boiling and filtration. 
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6. Roberts' Fermentation Test. — This is an excellent and 
simple tetit, being used as follows : Into each of two bottles, 
one of 4 ounces, tlie otlier of 12 ounces capacity, pour 
4 ounces of urine. Add a piece of fresli yeast the size of a 
walnut to the urine in the larger bottle, which must be closed 
with a cork nicked for the escape of gas evolved by fermentation. 
The smaller boltle must be tightly corked, and the two bottles 
placed side by side in a uniform temperature of GS" to 75° F. — the 
average temperature of the room. At the end of tweiity-fonr 
Lours, fermentation will be completed. The specific gravity of 
each B]je(!inien must then be carefully taken by means of the 
urinometer, and any difference of the si)eciflc gravity will indi- 
cate sugar, the number of degrees of difference indicating the 
number of grains per fluid ounce. For example, if the specific 
gravity of the unfermented urine is l,03o, and that of the fer- 
mented urine 1.020, the urine coutains 15 grains of sugar to the 
fluid ounce, or 3 per cent. This test, although not absolutely 
accurate, is snfflcientJy so for practical purpo.ses. 

These six tests represent only a fraction of those in nse, bat 
arc the more important and more simple. The others, among 
them tlie phenylhydrazin test, are more complicatetl, and offer 
no advantages over those de-'tc-ribed. 

Quantitative Tests for Sugar.— For the quantitative deter- 
mination of sngar in the urine, a number of the tests here given 
afford an approximative idea, as, for instance, the Moore-Heller 
and the Tinbiirfi hTit" The former, however, is uot very accu- 
rate, and is of little value if the amount of sugar is below 1 per 
cent. Fehling's solution may also be used for this purpose, and 
: pretty accurate results can be obtained with -Bmhom's f«^ 
mentation saecbarometer. Whitney's reagent likewise gives good 
i-esnlts. 

1. Fehling".s Test. — The principle upon which Fehling's 
solntion depends lies in the fact that in the reduction of oxide 
of copper by grape sngar, the blue color dh^appcai-s by the addi- 
tion of a definite (|uantity of the sugar. As before said, ten 
cubic centimeters of the solution correspond to 0.05 grammes of 
sngar. The test may be conducted in the following manner : 
Dilnte one cubic centimeter of Fehling's solution with fonr enbio 
centimeters of water in a test-tnbe, and after heating, add one- 
tenth cubic centimeter of the urine to be examined from a 
graduated pipette. Heat must be then re-applied, the precipitate 
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watched, another one-tentii cubic centimeter added, and the heat 
again applied, until after allowing it to stand for a short time, it 
is found that all the hlue color is removed from the eolution. 
If, in doing this, one cubic centimeter of urine has been added, 
it contains one-half of 1 per cent of sugar; if more than one 
cubic centimeter, it contains less than one- half per cent, but 
more than one-fourth per t;eut. If two cubic centimeters are 
used, it contains one-fonrth jwr cent, and if one-half centimeter 
is used, it contains 1 per cent of sugar. If the pi-oportion of 
sugar is large, as is usually the case with a high specific 
gravity, the urine should be diluted five to ten times. 

2. Whitney's Reagent, — This reagent has given good results, 
and for practical testing, ten minims of urine only are used. 
The advantages claimed for it are accuracy, stability, simplicity, 
and reliability. The formula of the standard solntion (parts by 
weight) is : 

AmmoDii HUlphatia (C. P.] 1.3738 

Cupri sulphatiH (C. P.) 2,5587 

Potastiii hydroxide (C. P.) ia.lfi20 

AqwB Mnmon. (9p. gr. 8,W)) 312,2222 

Glyeerini (C,P,) GO. 

Aqufe (ilest,) q,8. 

One cuble centimeter of the i-eagent is the equivalent of; 

mlpbate 0,V3832 



Cupro-dianmoniiim t 
Cuprie hydroxide . . 
Grape sugar, anhydro 



The following table gives the amounts of sugar in analytical 

testing : 

tf redacid by— It conlaiitl In thi ivxc— Pireenlof 



The method of procedui-e is the following : Heat one drachm 
of the reagent in a test-tube to boiling ; add the urine slowly, 
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drop by drop, until the blue color begins to fade, then more 
slowly, boiling three to five secouds after each drop, until the 
reagent is perfectly colorless, like water, or until ten drops only 
are added. On cooling, the reagent resumes the blue color, the 
change being due to the absorption of oxygen from the atmos- 
phere. When the urine contains a large amount of albumin, the 
reduction takes place without interference by the albumin 
present, but leaves the reagent more or less of a yellow tint. A 
large amount of coloring matter has a similar effect. If the 
urine contains a considerable amount of sugar, it is best to dilute 
it from one to ten times, multiplying the amount found in the 
table by the amount of dilution. 

3. Einhorn's Fermentation Sacchakometer, — One of the 
simplest tests, which will be found to answer all purposes, is by 
means of Eiuhorn's fermentation aaceharometer. The apparatus 
is put up in the form of a set, consisting of two saccharo meters 
and one graduated teat-tube. The method is the following : 
Take one.£!:aQime (about fifteen gruina) of fresh commercial com- 
pressed yeast, and shake thoroughly in the graduated teat-tube 
with ten cubic centimeters of the urine to be examined. Then 
pour the mixture into the bulb of the saceharometer. By in- 
clining the apparatus, the mixture will easily flow into the cylin- 
der, thereby forcing ont the air. Owing to the atmospheric 
pressure, the fluid does not flow back, but remains there. Leave 
the apparatus undisturbed for twenty or twenty-four hours in a 
room of ordinary temperature. 

If the urine contains sugar, the alcoholic fermentation begins 
in about twenty tfl thirty minutes. The evolved corbonin acid 
gas gathers on "the top of the cylinder, forcing the fluid back 
into the bulb. On the following day the upper part of the 
cylinder will be fouud filled with carbonic acid gas. The changed 
level of the fluid in the cylinder shows that the sugar reaction 
has taken place, and indicates, by the numbers upon the cylinder 
to which it corresponds, the approximate amount of sugar pres- 
ent. If the urine contains more than 1 per cent of sugar, it 
must be diluted with water before being tested ; urine of a 
specific gravity of 1.018 to 1.020 may be diluted twice ; of 1.021 
to 1.028. five times; 1.029 to 1.038, ten times. 

In carrying out this test, it is always advisable to take, 
besides the urine to be tested, a normal specimen, and make the 
same fermentation test with it. The mixture of the normal 
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urine with yeast will, on the following day, have only a small 
bubble on the top of the cylinder. This proves at once the 
efficacy and purity of the yeast. If, in the suspected urine, there 
is also a small bubble on the top of the cylinder, no sugar is 
present ; but if there is a much larger gas volume, we are sure 
that the urine contains sugar. 

It may be mentioned that the urine may, in rare cases, con- 
tain other saccharine substances, such as lactose, levnlose, and 
inosite, but they are of no practical importance. 
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Acetone. — Acetone is found in varying amounts in febrile 
conditions, in diabetes, in some malignant tumors, in cases of 
starvation, and in paj^choses. It is said to be pi-esent in minute 
amonnt in many normal urines, and is greatly increased by a 
m_eat diet. 

It may be detected by Liebeu's imlofomi ttst as modified by 
Ralfe ; Dissolve twenty grains of iodide of potassium in a 
draclira of liqnor potassie aud boil ; float the urine upon the 
surface of the fluid in a test-tube. At the point of contact, a 
precipitation of phosphate will occur, which, if acetone be present, 
becomes yellow and studded with yellow points of iodofo rm. 

Auother method of detection is by Legal's test : Prepare a 
fresh, strong solution of sodium riiIro-£i*n.aside by dissolving a 
few fragments in a little water iq a test-tnbe. To a few cubic 
centimeters of the urine add enough liquor sodfB or liqnor po- 
tassai to secure a distinct alkaline reaction, and to this add a 
few drops of the nitro-prusside solution, when a red color will 
at once appear. This color will quickly disappear, but if 
acetone is present, the addition of a few di-ops of concentrated 
acetic acid will produce a purple or violet -red; if no acetone is 
present, the latter change will not occur. 

Diacetic Acid. — In advanced stages of diabetes, diacetic acid 
is not uncommon, and is usually of grave significance. It may 
occnr in severe fi-vers, aud also in nervous disturbances. 

Thu best test is the one described by v.Jaksch: To fresh 
urine carefully add a few drons of a moderately strong watery 
solution of chloride of ironr'jif " precipitate of phosphates is 
produced, remove it by filtration, and to the filtrate add more of 
the chloride of iron solution. If a red color develops, heat a 
portion of the urine to boiling, acidulate a second portion with 
sulphuric acid, and extract with ether. If the urine which has 
been boiled shows little or no change, while the chloride of iron 

(30) 
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reaction with the ethereal extract pales after twenty-four to 
forty-eight hours, and tlie urine as well as the distillate contains 
large quantities of aeetoue, diacetic acid is present. 

Coloring Matters. — Bile Pigments. — When biliary coloring 
matters appear in the mine, the urine always haa au abnormal 
color — (lark yellow, brown, or greenish, and a yellow froth or 
foam is produced by shaking. The coloring matters are bili- 
rubin and biliverdin, and are met with in the urine in jaundiw, 
from whatever cause it arises, as well as iu numerons pathologi- 
cal conditions of the liver, with or without janndice. They 
may, fui-thermore, appear as a result of blood- rib an ges, and after 
hremorrliHge into the tissues. 

One of the best methods for detecting bile-pigments in the 
uriue is by Ontelin's test, which consists of placing a small 
quantity of strong niti'ic acid, containing a little yellow nitrons 
acid, into a test-tube and gently floating a similar amount of 
urine upon it. If biliaiy coloring matters are present, a set 
of couceuti'ia colocaiL-UJigs will appear at the point of union 
between the aeid and the urine ; these rings, from alx)ve down- 
wards, will l>e green , blue, violet, red, and yellow, the green 
being the most predominant, and is indispensable in proving 
the presence of bile, the others being sometimes more or less 
indistinct and even entirely absent. A moderate amount of 
albumin ha^ no inflnence upon this reaction. 

A modification of this test by Rosenlmrh is also good : The 
m-ine is filtei'ed thi-ough pure white filtering paper, and, after 
filtration, a drop of the aeid is applied to the inside of the 
filter ; around the nitric acid the same concentric rings will be 
observed. 

Another simple test is VUzmann's: To ten cubic centime- 
ters of uriue add three or four cubic centimeters of a 25 per 
cent caustic potash solution and an excess of pure hydrochloric 
aeid. If bile-pigments are present, the mixture assumes a 
beautiful green color. 

Coloring Matter op Blood — Hsmoglobiu, the coloring 
matter of the blood, may be found in the nrine, either enclosed 
in the red blood- globules, in eases of hfematuria, or, iu rare 
instances, dissolved in the urine, the atfeetioii being called 
hs&moglobiuuria. Htcniaturia is common, and may occur from 
diseases of any portion of the genito- urinary tract. Hffimoglo- 
biuuria, on the otlier hand, is only found occasionally in severe 
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infectious diseases, especially yejlow fever j in extensive burns, 
and poisoning by different substances, sueb as carbolic acid, 
phosphorus, and naphthol ; also, as a disease by itself, called 
paroxysmal hwmoglobinuria. 

The simplest method of detecting ha;moglobin cbeinieally is 
by Heller's lesl : The earthy phosphates are precipitated fi-oiu 
the ariue by the addition of c siistic pft tash and heat ; as they 
become precipitated they carry with them the coloring matter, 
and are therefore not white, but blood^rejj. Under the micro- 
scope the coloring matter can easily be detected, whenever 
present in any form, v ^\0**'*^ 

Urobilix. — Urobilin^ is present in small amount in every 
normal urine, but may be abundant in different pathological 
conditions, especially those in which a rapid destruction of re'd^Ti 
blood -corpuscles takes place. The urine will in such cases have 
an intense reddish brown color, similar to that containing 
bile -pigments. 

It can be detected in the following manner : Render the 
urine alkaline by the addition of ammonia ; filter, and to the 
filtrate add a few drops of a 10 per cent chloride of zinc solution. 
If urobilin be present, a green fluorescence will be observed by 
reflected light. ~^ 

Indican. — ludiean is undoubtedly present in minute amount 
in every normal urine, is increased by a meat diet, is found in 
intestinal disturliances aud in a number of widely different 
diseases, though its pathological aiguiflcance is not yet under- 
stood. Having frequently been found in persona suffering from 
malignant tumors in any part of the body, but moi-e especially 
the liver, it was at one time considered to be characteristic of 
such tumors ; but this is undoubtedly incorrect. lu general, it 
may l>e said that large amounts of indican in the urine are 
caused by an increased albuminous putrefaction in the in- 
testines. 

Its detection by Jaffe's method is the following: Pour into 
a test-tube a small quantity of urine, and mix with an equal 
amount of strong hydrochloric acid ; add ten or fifteen drops of 
chloroform and, drop by drop, a moderately strong fresh solu- 
tion of chloride of lime, shaking after each drop. The chloro- 
form readily dissolves the freshly formed indigo, and a blue 
color appears, which is more or less pronounced, according to 
the amount of indican present. 
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Fatty Matters. — In rare cases a varying amount of fat, 
rendering the urine more or less turbid, may be found. Such a 
condition, in which the fat is present either in a state of 
minute subdivision or in the fonn of larger oil -drops, is called 
lAj^uria when no albumin is present, or Chyluria^ when a large 
amount of albumin is found with an abundance of small fat- 
globules. The microscope will, of course, reveal its presence at 
once. Chemically, the addition of ether quickly dissolves the 
fat, and the urine becomes clear. 
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Chapter VI 

GENERAL CONSIDERATIONS 

Whenever urine is to be examined under the microscope, it 
shoold be set aside in a well stoppered bottl e or conical vessel, 
preferably in a cool plnt-P fn>- nt i.»»gf ei-^ hoin-c but better 
twelve. At the end of this time it will be seen that in every 
urine, even if (perfectly normal, a sediment has appeared at the 
bottom of the bottle, which is to be nsecPfof'raierbscopieal 
examination. This sediment, in normal nrine, will be in the 
forro of a cloudy deposit, and consists of mucu s, flat ej>ilhe lia 
from the bladder and vaEiua, and a varjing number of epidermal 
acalea from the geuital organs. Spermatozoa may be present iu 
both male and female m-iue after sexual intercourse, and in the 
former after noeturual emission. It may, furthermore, eonlniu a 
number of different salts, the character of which n-ill greatly 
depend upon the diet, their number depending upon the degree 
of concentration of the urine. It will bo found that the sediment 
of normal urine may contain even a lar^e number of sa lts in 
the early morning, when the nrine is highly concentrated, while 
these"gStt8-nray be almost entirely a lffifi'H at- fiTrhfJ, liffll''^ 

After standing for some time, every nrine undergoes a change, 
the rapidity of which depends upon the temperature as well as 
upon the reaction when passed. An acid, .ijl 'liie, which will be 
perfectly clear when paiised, may become turbid upon c ooline. 
owing to the presence of a large amount of urates . Micro- 
organisms, especially of the class of hyphomycette, or monld- 
fnngi, and saceharomycetffi, or yeast-fnngi, may sooner or later 
develop, and in a small degree, schizomycelw, or fission-fungi. 
A neu tral or even slit'titlv nllin*'"* nrine may be clear when 
voided.'ljnt will soon become more or less cloudy, the change 

(37) 
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dependinfr partly upon the salts, but mostly upon the develop- 
ment of bacteria belonging to the class of fission -fungi . Thia 
change takes place quickly in warm weather, and is, as a rule, 

on accoant of the bacteria , which are normally found in the 
vagina. 

In patb^ojswdT urine, the setlia^t will always be more 
abijBdtint than in normal urine, though in mild cases the dif- 
ference is not pronounced. In severe cases, however, it jjjay be 
very abjwidantj^this being due to pns-cojipTfscles. blood^atl^useles, 
epijj»rtia, eti**^etc., which it contains. Frequently such urine 
will be cloudyjjliftit-'rfiided, and when an excessive amount of 
T]11>^|"' is present, will be ropy in character. 

Use of Centrifuge. — To overcome the necessity of waiting 
for precipitation to take place, the centrifuge has of late 
years been considerably used and highly recommended. Much 
hfis been said for the centrifugal method, and at times it 
undoubtedly has its advantages ; but, as a rule, it is better to 
adhere to tJie old method and wait for sis hours, the only pre- 
cautions necessary being to keep the bottle tightly corked and iu 
a cool place. 

One of the chief advantages of the centrifuge is that bacteria 
are thmwn down in large numbers, so that the search for them is 
more successful. Thi.s is especially pronounced in eases of 
tuberculosis, as tubercle bacil li are found myre rcadJlv in cen- 
trifuged than iu non-centrifugcd urine. 

On tlie other hand, the great force necessary to effect sedi- 
mentation will undoubtedly change some of the minute particle.-j 
to a greater or less degree. In a number of cases, some of the 
pus -corpuscles have been seen to assume different forms, partly 
irregular in character and partly eommeueing to break down, 
not present in the non-centrifnged urine, though their number is 
the same in both. The same can be said of the different epithelia 
and the spermatozoa, which latter have been seen to assume 
peculiar forms after the use of the centi-ifnge. The number of 
casts has never been found to be appreciably different, though 
here, too, some have undergone changes. Mucus-threads are more 
abundant and more likely to take on the form of cylindroids, and 
this lias been fonnd to be quite pronounced in healthy urines, iu 
which no pathological features were present, though these 
cylindroids often i-esemble hyaline casts to such a degree as to 
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be easily mistaken for tbem. Extraneous fibers, snub as cotton- 
fibers, have been seen to break into minute fibrillte, and to 
resemble connective-tissue sbreds, when the latter are not 
present. 

When care is exercised in microscopical examination, and 
only the perfectly distinct features are taken into consideration, 
the centrifuge can be used ; but, with the sole exception men- 
tioned, does not prese nt any a dvantuppfi ^jy^p tji^ ^ ^) ijl, me^ho^ 

Mounting of Sediment. — The urine, in an amount of at 
leas t four or sis ounefis, haviug been allowed to stand at rest for 
the required time, the upper portion is carefully deean ted or used 
for chemit^al t*sts, and a drop of the lower sediment transferred 
to a slide for microscopical examination. Although a glass 
pipette can be used for this pur|»ose. it is simpler to pour the 
sediment uito a small dish aud use a camel's hair brush to trans- 
fer a dro p, t;0 the slide. Such a brush can b e thoroughly cleiiused 
with water after each examination, aud is kept clean easier than 
a pipette. The drop of urine is put into the center of the slide, 
and a cover-glass slowly di-opped upon it, great care beiug taken 
not to press the cover down, since even the small amount of 
force used may be sufficient to change the epithelia or casts. 

Use of Antiseptic Substances. — In order to avoid decompo- 
sition of the urine as much as possible, when it can not be 
examined within twelve or twenty-four hours after being passed, 
large numbers of antiseptic substances, such as salicylic acid, 
chloroform, thymol, formaldehyde, and bicliloride of mereui-y have 
been recommended to be added in small amount to the urine; but 
when not absolutely necessarj-, it is better to avoid tbem. Urine 
kept in a cool place and in a clean bottle can be examined, even 
thirty-six hours after being voided, without the danger of having 
to deal with too many putrefactive changes. In all cases, the 
chemical analysis should be made as soon as possible. The 
sediment for microscopical examination can be mixed with a little 
alcohol, if necessary, or still better, chromic acid. 

Preservation of Sediment. — If it is desired to preserve a 
specimen for a variable length of time, the best method is to 
add from two to five drops of a 5 per cent chromic acid solution 
to it ; the only change that will take place is that the albumin 
becomes coagulated, appearing, under the microscope, in the 
form of irregular granular matter, irregularly scattered through- 
out the field. The chromic acid will preserve all the features 
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permnnently, not even causing aiiy changes in the easts. _£ 
n iuue nt luieroaeopieaJ or slide -SKmmeiis are made by adding i 
few di-ops of elieniieully pure ylvferin to a small amount of t 
s'eilimeat previouslj' treated with ehromic acid, until a jelly-: 
mass is formed, and waiting for a few days until all the super- 
fluous water has evaporated. It is not advisable to add the 
glycerin "to thc^eainient mixed with chromic acid until the 
watery constituents of the urine have become evaporated, which 
will be the ease at the end of one or two weeks. If the sedi- 
meut has become too thick on account of the evaporation, a 
little more glycerin is added, a drop then mounted upon a 
slide, a cover-glass placed upon it, and the whole surrounded by 
jis^thalt. Specimens preserved in this manuer can be kept for 
many yeare without chauge. 

Should it be desired to preserve a large amount of the 
urinary sediment in a bottle, the chromic acid is added as 
before ; but in that case it will be better to add a larger 
amount of a weaker solution (about 1 or 2 per cent). After 
a few weeks the upper part of the liquid is poured off, and a 
small amount of a 40 or 50 per cent solution of alcohol added, 
to pi'event the growth of mildew. Mieroscopical specimens can 
be made yeai-s afterwards from urine bo preserved, by taking a 
drop of the sediment, mixing it with a drop of glyeerin, aud 
monntiug upon a slide in the regular manner. 

Magnifying Powers. — Great difficulty is frequently encoun- 
tered in seeing all the features pit'seut in a specimen of urine 
under the microscope, this being in many cases due to the want of 
a projier magnifying power. For the study of urine, the mag- 
nifying power should always be between 400 and 600 diameters, 
the average being 500, A good one- sixth dry l ens (make imma- 
terial), together with a ^■^f-i"--i' iii-.» - pir.f... ^ i-.TFLa ^11 that is 
requii-ed. An Abb6 condensor sho uld i)"i in* iK^d, except for the 
study of bacteria, nor will an imnu-rsinu Jiiis In- idways necessary 
even then. Both tubercle bacilli aud koiiococli can be seen with 
a power of 500 diameters, if the specimen is well stained, 
although a somewhat higher power. 700 to 800, which can be 
obtained by using a one-eighth dry lens, is undoubtedly superior. 
Should it be desired to nse an iniinersion lens for the study of 
bacteria, an Abb^ eondensor is essential. The custom of trying 
to find easts with a lower power, I'lO to 200 diameters, can not be 
recommended, sim-c it is impossible to recognize the other fca- 
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tares present in the case with such a power, and there are many 
eases of great importance in which no casts are present. In 
studying a case under the microscope, it will be found of great 
advantage to keep a record of all the features as they are found, 
and also to note their comparative numbers. Sketches of the fea- 
tures will still further simplify the study. Too much stress can 
not be laid upon the fact that, in the study of epithelia, the com- 
parative sizes of corpuscles and epithelia can alone lead to correct 
diagnoses, so that the advantages of rough sketches can readily 
be appreciated. 



Chapter VII 

CRYSTALLINE AND AMORPHOUS SEDIMENTS 

The crystalline and amorphous or chemical sediments found 
in urine are mostly the different acids and salts, though a 
number of other unorganized sediments may also be present. 



I. ACIDS AND SALTS 

The salts which may be found under the microscope are seen 
partly in acid and partly in alkaline urine, and the sediments 
are the following : 

A. ACID SEDIMENTS ^ 

(V.^HJ^^ ^*"* 1. Uric Acid ^- «*CaOV ^^ i^^ 

j^r r^, (\' ' -T* 2. Urate of sodium 

^•^1^'^ -^ '- * ' ■ ■ "A"^- («) Amorphous 

^ , (i'. .rtVi.. , (6) Crystalline 

^r^^'jV 3, Oxalate of lime 



Commofi. 



/- 



^.Aw^fJ^i" '•"•. v^ V .CvA. -^ 



4. Cvstine 

5. Creatinine 

C. Hippuric Acid 

7. Leucine 

8. Tyrosine 



[ Rare. * l4jLrXv>r«^ovM Qltj^ 

I 

J 



' Common. 



KJ>y>- ^ 



To these we might add (9) sulphate of lime, which, however, 
is extremely rare. 

B. ALKALINE SEDIMENTS , 

1. Triple phosphates or ammonio-magnesian ^^o*\. 
phosphates 

(a) Complete CC«)^ «M '^» C> . 

(/>) Incomplete 

2. Simple phosphates or phosphate of lime 
(a) Amorphous 
{h) Star-shaped, or stellate 

3. Urate of ammonium 

4. Carbonate of lime. 

(a) Amorphous. 

(6) Crystalline, in combination with 
magnesium salts. 

5. Phosphate of magnesium. — Very Rare. 

(42) 
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A. ACID SEDIMENTS 

1. Uric Acid. — Uric acid is a constaut ingredient of the 
nrine, and is frequently seen under the microscope. Its araonnt'^^"* ^ 
is greatly. increased after a rich, nitrogenous diet, more especially 




of meat, and after physical ejiei-cise. It is also augmented in 
acute febrile diseases and iu impeded function of the heart, H'^M^e 
Inngs, and kidney. It is diminished in pi-ofuse secretion of the A^f«4/(aj 
urine, and in the more severe cases of nephritis. When present Fev&J^, 
in small quantities, it may be held iu solution. rVvPfwi*>-J-i. 
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Uric acid varies greatly in shape and size, and is of a yellowish 
browu or reddish brown color, except when pi-ecipitated in very 
thin plates, when its color is pale yellow, or it may appear almost 
colorless. It may be divided into three principal varieties: 




r Cbic Acid, Ccmhoh Fobm {X-tOO). 



(a) The common form ; (b) as seen in over-acid urine ; 
((■) gi-avel from the pelvis of the kidney. When present in 
larger amonnt, it becomes precipitated in the form of reddish 
masses, producing the so-called brick d ust- seolTme n j^ . 

The cq^Quui — form of uric acicTTsee Fig. 2) consiBts of 
rhomboidal prisms — loz enge, shape. The lozenges may be large 
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or small, siugle or multiple, with round or pointed euda, and 
at times quite irregular. There may be two lozenges together, 
giving the twin form, or they may be seen either half-edge or 
edgewise, or thpy may he in more or less regular ban-els, Be- 




Uhine (X450). 



sides these, complieated formations, crosses, and rosettes, are 
seen (see Fig. 3), the latter being a conglomeration of lozenges, 
either in front-^iew or edgewise, and frequently sniuUer crystals, 
sometimes quite irregular, are found within the larger ones. 

The second form (see Fig. 4), is often seen in over-acid 
o rine , and is usually found with gouty or rheumatic proeesBes, or 



URiyjRY JNALTSIS J.\'D DIJGXOSIS 



with the forma tiou of uric acid concretious in the bladder. 
Thfise crystals appear in peculiar epear, comb, and brush shapes, 
or in exaggerated lozenges. The~8pear shapes are, in many 
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cases, very pronounced. In persona in whom the so-called uric 
acid diathesis exists, these forms are frequently seen. 

The third variety of uric acid (see Fig. 5), is the so-called 
grav el, which originates in the pelvis of the kidney. Here we 
meet with concretions of varying sizes, irregular plates, masses, 
and needles, eitEer single, double, or conglomerated in the form 
of stars. Occasionally dumb-bell forms are also met with. The 
passage of such gravel, when at all abundant, is almost inva- 
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riably accompaaied by more or less severe pain. When in larger 
masses, we have the urie acid calculi or atones, which form the 
largest number of renal stones, being, perhaps. 70 per cent of all 
calenli passed. 

Quite frequently we may have any two, or even all three, of 
these varieties of uric acid combined, in large nnmbers, together 
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with a varying amount of urates and oxalate of Iim« crystals. 
When these features are present, the diagnosis of Lithamia is 
justified. 

Although iu almost all cases there will be no difficulty in 
recognizing uric acid under the mici'oscope, there may be ex- 
tremely thin, practically colorless lozenges or irregular plates 
which might be mistakeu for phosphates. In order to ascertain 
their exact character, a small amount of some alka li, such as 
eanstic potash or soda, may be added wtulo the sp^men is 
examined under the mic ros cope . when the crystals will be seen 
to dissolve readily. If now a drop or two of acetic acid be 
added, small characteristic crystals will soon reappear. 

Urate of Sodiusi. — Urate of sodium (see Fig. 6), when 
present in large amounts, forms the so-called clay-w ater sedi- 
ment, which renders the urine turbid upon cooling. It may be 
found alone or in combination with uric acid and urate of 
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potassium, from which it cau hardly be distinenished. Saoh 
a sediment is the so-called settimentum laieritium. Ur ate of 
sodium UBtially consists of groups of light or dark^^row^ fine, 
amorphous granules iii a moss-like aiTangement, tFStGB easily 
adhere to foreign substances as well as to uiueus and epithelia. 
The g^ronps vary greatly in size, and are at times quite large. 

This salt is of common occurrence, and will be found in all 

slight febr ile derangements, after mental and physical exertion, 

(i»*i AyvJl '^ eoUJs, catarrhs of the stomach and intestines, on the fii;st day 

f^ti of menstruation, and in general majaise ; and it may also occur in 

^ perfectly healthy individuals where the urine is highly c once n- 

"****'"'^ trated. It is held in solution while the urine is warm, but 

I , quickly becomes precipitated upon cooling. It is the effe te 

material of oxidation, the so-called materia pecaiiis of old 

physieiaua. 

In rare cases urate of sodium is crystalline {see Fig, 7), 
appearing in the form of needle-like clusters or arranged like 
sheaves of wheat, or of a Fan-shape arrangement, pointed toward 
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the center, and broader toward the periphery. This sediment 
has been found in various conditions, such as diseases of the 
Btomadi and intestines, and in healthy individuals during pro- 
longed physical exertion. The accompanying illustration was taken 
from a ease of dermoid cyst of the kidney, where the crjstals 
occurred in large numbers with uric acid crystals. 



b. 
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Urate of sodium frequently undergoes a changre a few hours 
after the urine is voided, the length of time required for the 
change depending upon the temperature. The granules com- 
mence to chauge iuto small brown globules, which are either 
single or grouped in tiros ; the latter soon coalesce, and form 
small dumb-bella, which gradually enlarge (see Pig. 8), This is 
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the first stage of the formation of urate of ammonium, the urate 
of ammonium in slain nascenli, and denotes a commencing transi- 
tion of the onginal acid sediment into an alkaline. When the 
alkaline change is more or less complete, we have the fullj' formed 
globules of urate of ammonium. 

3. Oxalate op Lime. — Calcidm oxalate, when presi-ut in 
small or moderate amount in tne Oiiijie, wi thnnt an incr ease of 
speci fic gra vity, has no clinic j^l ^icmifipB>nu' Oxalic acid, nor- ' 
mally present in all urine in small quantities, has a special 
offinitj' for calcium, and appears in the urine as offajjite of lime. 
It is frequently found after eating certain kinds of I^yts and 
vegetables, such as apples, oranges, bananas, certain ben-ies, 
grapes, tomatoes, rhubarb, asparagus, spin ach, and tu rnips. 

It occurs in a variety of forms (seeTTg. 9), but it "is always 
colorless, and of a high refraction. The most common forms are 
those of quadrilateral octahedrons, greatly varying in size, with 
single or double lines running from one end of the crystal to the 
other, crossing each other in the center and giving the oharao- 
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teristic so-cailed letter-envelope shape ; when these are seen 
edgewise the octahedral form is more marked. These regular 
forma often commence to break down, so that the lines become 
lost, A number of these crystals may be arranged together. 




either in twos, giving the twin form, or in groups of three, tonr, 
or more. With these we often see small, more or less regular 
squares or dot-like irregular formations, the so-called ttQU2£]3hous 
shapes. A number of small squares may combine together, 
giving concretions sometimes of large size, which are especially 
abiiudant under the microscope when oxalate of lime eaieuli are 
present. They are often massed t^tgether upon mueus-threads or 
foreign substances. Besides these, there are rarer forms, con- 
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sisting of move or less eoncenti-ioally striated discs or barrel ^ 
shapes, and of variously sized d umb-be lls. The latter may 
assume large proportions, and are easily diflferentiated from the 
dumb-bell forms of uric acid or urate of ammouium, by their 
being colorless. 

Oxalate of lime crystals can hardly be mistaken for an>-thing 
else, if it is borne in mind that they are always without color 
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and of a high refraction. Although usually present in acid urine 
only, they may be found in neutral or slightly alkaline urine in 
small amount. When the reaetion of an origiually acid urine has 
beeome alkaline, they may be transformed into triple phosphates. 
Should there be any doubt as to their character, they will be 
found to be insoluble in acetic acid, but soluble in muriatic acid. 

When oxalate of lime is present in large amount, wiu i a high. 
spe c i lie gravity. 1,028. 1 .Q.^ . or even 1.040, it often denotes the 
existence of Oxalufia . This affection, although very common, is 
frequently overlooked. It gives the symptoms of neurasthenia, 
dyspepsia, melancholia, general malaise, headaehes. and ill- 
deifined pains in the lumbar region. Those afflieted are usually of 
sedentary habits, and are accustomed to live well. In rare eases, 
especially when concretions of considerable size are present. 
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lirematiiria , ofteu severe and protracted, is a pronounced symp- 
tom. It may last for months, but its cause can at onue be 
ascertained by an esamtnation of the nriue. As boou aa the 







► patient's diet is regulated, and lie takes considerable outdoor 

I exercise, the oxalates decrease and the symptoms will improve. 

With such cases inflammation of the pelvis of the kidney, and 

sometimes, also, of the kidney proper.though, as a rule, mild in 

character, is of common occurrence. 

4. Cystine. — C^tine is a comparatively rare sediment, but 
may produce concretions in the bladder. It consists (see Fig. 10) 
of hexagonal, colorless plates of moderate sizes, of high refrac- 
tion, which, in side-view, present one perfect facet and two 
imperfect neighboring facets. A number of plates may lie to- 
gether, one upon another, or they may form more or less regular 
masses. It is readily soluble in ammonia, one of the features 
distinguishing it from uric acid, and contains considerable 
sulphur as a constituent. 

Cystine seems to occur in all members of certain families 
instead of uric a eid ; in such families it appears to replace uric 
acid, and in them cystine calculi are not rai-e. 

5. Creatinine. — Creatinine, normally present in the . urine 
in very small amount, is found under the microscope in rare 
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instances only. It consists (see Fig. 11) of colorless prisms or 
plates, partly lozenge- and partly barrel -shaped, Frequently 
there will be two. three, or even more plates, one within the 
other, or the plates may conglomerate in groups. Occasionally, 
more particularly when the urine has stood for some time, pecn- 
liar configurations will appear in the interior of the plates. 

Creatinine is found most frequently after prolonged muscular 
exer cise, as is seen in athletes during active training. A rare 
sediment, foand in the urine of a perfectly healthy athlete, is 
shown in Fig. 12. This sediment contains plates and lozenges of 
creatinine, the rare crystalline form of urate of sodium, and 
peculiar formations, consisting partly of fau-ehapeil and partly 
of angular crs'stals, from which a varj'ing number of long needles 
are seen to emanate. Some of these erjstals resemble rarer forms 
of urate of ammonium, 

Clinically, creatinine has been found in cases of severe acnte 
parenchj-inatons nephritis, ai^^ociHted with urffiraic convnleions. 
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and has also been seen in the urine of females suffering from 
puerperal eclampsia. 

6. HiPPURiC Acid. — Hippuric acid, which is present in all 
noimal urine, is almost always held in solution, though it may 
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be fouud ID small amoant after a vegetable diet, and aft«r eating 
certain fruits, such as cranberries and plums. In the urine of 
herbivorous, animals, especially in horses, it is of common occur- 
rence. It will be fouud iu larger aiiionnt after the administration 




ot benzpic_acid, or one of the benzoates ; also, sometimes, in 
diabetes. .• 0-^\<U.mm^ ■^ l4^|i|LcOuJe . 

It coneiets {see Fig. 13) of variously sized, colorless prisms 
and plates, often conglomerated into larger or smaller masses. 
The plates may be thin and extremely long, at times resembling 
□eedles. Hippnric acid might occasionally be mistaken for some 
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forms of phosphates, but can easily be differentiated from them by 
its insolubility in acetie aoid. 

7, 8. Leucine and TrHosisE, — Leucine and tyrosine are rare 
sediments, and usually occur together. They are never seen 
in normal nrine, but mostly in severe acnte and usually fatal 




Ttbosixk (X »»). 



diseases of the liver, such as acute yellow atrophy of the liver, 
yellow fever, an^ pliDsphorus poisoning. They have also been 
found in cases of sm all-j ox. soarlet^ver, and ty2hoid fever. 

Leucine (see Fig. 14) appears under the microscope in the 
form of flat, yellowiah .j>r brown globu les of different sizes, with 
delicate radiating and concentric slnations. Tyrosine is found 
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in the fonn of needle-shaped crystals, grouped in clusters or 
sheaves, crossing at various angles. 

Both leucine and tyrosine somewhat resemble fat, the former 
the fat-globules, the latter the needles of fat — eo-called margarie 
aeid, — but differ from fat by being insoluble in ether. 
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9. Sulphate of Lisie. — Sulphate of lime has betu de- 
scribed as occurring in the uriue in an extremely small number 
of eases. It consists of thin, eolorlii-ss prisms or needles, either 
single, in groups, or in rosettes, resembling crystalline phosphate 
of lime, but more regular. lis clinical significance is not known. 



CRYSTALLISE AND JMOBFHOrS SEDIMENTS 
B. ALKALINE SEDDIENTS 

1. Triple Phosphates. — Triple pliosphates, the combined 
itTTmroniD-in»gii«&kui phosphates, may be divided into complete 
and incomplete. They may be found under the microscope in 
ainall nnmbera in urines which still give a slightly acid reaction. 
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but invariably denote a change to alkalinity. When present in 
large numbers, the urine is always alkaline. Acid oxalate of 
lime is frequently seen to undergo a transformation into alkaline 
phosphates. As all nrates are colored to a greater or loss de- 
gree, all phosphates are invariably colorless. 
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Complete triple phosphates (see Fig. 15) are colorless, trian- 
gular prisms or rhomboidat crystals, highly refractive, with 
beveled ends, — the so-oalled cofBn-lid shapes. They vary greatly 
in size aod shape, the latter being different when the crj'stals 
are seen in front-, side-, or top-view. Some of the smaller ones 
can hardly be differentiated from oxalate of lime crystals. 

Incomplete triple phosphates (see Fig. 16) are seeu in many 
forms and sizes. It seems that these crj-stals are iu part not yet 
fully developed (especially the smaller varieties, which mav in 
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time grow and become complete), and in part have become bi-oktn 
down from previonsly complete forma. All the different transi- 
tions can be seen in the same specimen when it is studied on two 
or three successive days, which can easily be done by simply 
adding a drop of glycerin to the urine upon the slide. The 
incomplete forms represent irregular plates, either without any 
interior marks or with irregular lines, the result of the transfor- 
mation of the complete crystals. The crystals may be broken 
down in the center, or there may be peculiar ci-oss-like formations, 
or even irregular star-shaped cr>'stals, which can be likened to a 
fern leaf. 

Triple phosphates may be found in varjing numbers in 

' ■ uormul urine after a ii n|i i tiwlili' diet. Their amount is greatly 

increased in ch ronic intlanini atorv conditions of all kinds, in 

rh euma tic pnicesses, in inflnmniatiiin of the b on es, etc. They are 
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especially abnndant in uases of chronic cystitis, where au alkaline 
putrefaction of the urine takes place in the hladdei and may be 
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precipitated in large, flaky deposits, the arine having a pro- 
nounced aiaiuouiacal odor. 

2. SudPLE Phosphates. — Simple phosphates, or phosphates 
of lime, are of two distinct varieties : first amorphous, and 
second star-shaped or stellate. 

Amorphous simple phosphates (see Fig. 17) appear in the 
form of highly refractive, colorless globules or granules, either 
single or clustered together in variously sized groups, but never 
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in a moss-like arrang^meut, as the urate of sodnm. These 
phosphates are abunilButty found after a milk diet, as well as after 
drinking different alkaline mineral waters. 

Star-shaped or stellate simple phosphates, although of less 
frequent occurrence than the other variety, ore by no means rare, 
and are often found in conjunction with the triple phosphates. 
They consist (see Fig. 18) either of slender, colorless rods, or of 
pointed apiculee of various sizes, at times containing smaller ones 
in their interior. Although they may be found single, their 
chai^acteristic grouping is in the form of stars or rosettes, more or 
less complete. The spieuliE, of which the rosettes are composed, 
are united in the center of the rosette, while each spicula may 
have a uniform diameter, or be broadened at the periphery and 
narrowed in the center. 

Much has been written about the significance of the phos- 
phates in the urine, and great stress has been laid upon their 
continual increase or diminution, the latter being said to be of 
constant occurrence in eases of nephritis. It is au undeniable 
fact that the phosphates will be diminished in severe and usually 
advanced cases of nephritis, but not more so than the other salts, 
there being a pranomiced decrease of all salts in such cases. 

In rare cases, there is a continual increase of the phosphates 
in the urine, without any apparent cause. Such cases have lieen 
designated by the term Phnsphiitiiria, and they may give similar 
symptoms to those of oxaluria. The pliosphates precipitating in 
the urine being frequently secondary formations, such a diagnosis 
must only be made when their amount is found to be greatly 
increased immediately after the urine is voided, and the presence 
of inflammatory conditions of any kind in the body can bo 
excluded. A change of diet will often rectify this trouble in a 
short time. A ll p hosphates are easily soluble in a cetic acid, 
which will quickly lUear up any doubt as to tneir character. 

3. Urate of Aiiiioniu.m. — Urate of ammonium is a common 
sediment in alkaline urine, especially in connection with triple and 
simple phosphates, and is segu^ in fresh urine only when it is 
passed in an alkaline condili^i^ rt\is the res ult of au alkaline 
change of either u rate of eomum or uric__ acid. It appears (see 
Fig. 19) in the form of browTi globnles of various shapes and 
sizes, usually exhibiting pronounced c oncent ric and radiating 
striations. The globules may appear singly or in clusters, some- 
times forming large, coalesced masses. They are either smooth or 
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provided with tlioruy, sometimes branoliiug and curved off&boots, 
— the so-called t horn -apple shapes. The offshoots vary greatly in 
size aud number, there being either one or many upon a single 
globule. When urie aeid changes to urate of ammonium, the 
masses are large and irregular, at first showing the lozenge shai>e 
of the uric acid, but gradually becoming transfonned. Not 
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infrequently tho globules, especially the smaller ones, will con- 
(jlomerate so as to form concretions, sometimes of large size, and 
this may also be the case when mucus-threads or foreign sub- 
stances, such as cotton- or linen-fibers, arc present. 

The alkaline change, which may take place in an originally 
acid urine, is illustrated in Fig. 20, When the nrine was voided 
it contained nothing but a large number of uric acid crystals of 
different forms, both plates and needles, some groups of urate of 
sodium, and crystals of oxalate of lime. After about twelve 
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hours fermentative t'hanges corameDced to appear, and fangi, in 
the form of conidia and mycelia, developed. The orate of 
sodium granules were now found to have partly changed into 
small globules anil dumb-liells, the first fonned urate of ammo- 
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nium in statu niiscenti. This change gradually continued until 
larger globules of urate of ammonium, as well us more irregular 
forms, had developed. Triple phosphates had not formed. 

4. C.\BBONATE OF LiME.— Carbonate of lime is a rai-e alka- 
line sediment, oceurring either alone or in combination with the 
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phosphates. It is usually found {see Pig. 21) iu the form of 
amorghous granules and globules of small size, though larger 
than the globules of amorphous simple phosphates, either singly 
or in groups of ' varying sizes, and of very high refraction. 
Oocasioually dumb-bell forms are also seen. Besides the amor- 
phous variety, it oceurs in combination with magnesium salts, in 
crystalline shape, as small, dflicntf iiri*ms. somewhat reaembUng 
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the small plales of incomplete triple phosphates. By adding nn 
acid, suoh as ac etic acid, effervescei ice is produced, which al.so 
occurs in the presence of am raouium carbonate, though this is 
always held in solution, and never seen under the mieroswope. 
Carbonate of lime is the most common sediment in herbivorous 
animals, and the tu rbidity of their uriii c is due to its presence. 

This salt appeai-s maiuly in inflammatory and carious pro- 
cesses of the bony sj-stera, such as osteitis, osteomyelitis, osteo- 
malacia, and rhachitis. It may also be found iu diabetes and 
phthisis. After drinking certain mineral waters in large quantities 
it may be seen iu the uriue. 

5. Phosphate op Magnesium. — Phosphate of magnesium is 
an extremely rare sediment, producing colorless, highly refrac- 
tive, elongated, quadrilateral prisms. It is observed in the uriue 
after the internal use of the fi.ted alkali-carbonates, such as are 
held in solution in many mineral waters. 
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II. OTHER CyOEGAXIZED SEDIilEXTS 

Fat. — Fat, iii the form of globules and grauuka, is of com- 
mon oeemrence in the uriue, l>ut care must Iw" taken not to cou- 
fouod it with extraneous fat-globules, which, in many cases, are 
larger, more irregular, and of a more j-ellowish color. If fat ia 
not present in too large quantities, the microscopical appearance 
of the urine is not changed, but if it exists in large amount, as, 
for instance, in the rare cases of .ffly'- — ■'•■, in connection with 
considerable album in, the urine is turbid or milkj" when voided, 
and after slanding. a peculiar creamy layer will appear at the top 
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of the urine. When fat-globules are voided in sueb large quan- 
tities as to be seen with the naked eye, and album in is either 
entirely if h sent or present in small amount only, the diagnosis 
Ljpuria is justified ; these cases are, however, just as rare as those 
of chyluria. Tlie addition of a few drops of ether will clear np 
the urine to a certain degree. 

Fat-globules and -granules vary considerably in size (see 
Fig:. 22). When the larger globules are found, needles of mar- 
garic acid may also be present ; these are long, slender formations, 
in which a double contour can be seen only in rare instances. 
They lie between the globules as well as within them in some 
cases, and may also appear to emanate directly from them. 
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Fat-globules have a high refroctiou, and usually a rather dark 
contour. 

Leaving out of consideration the rare cases of ehyluria and 
pronounced lipuria. the latter of which has been observed in 
healthy individuals te mpora rily after a highly fatty diet, as well 
as in pregnant woraeu and cases of phosphorus poisoning, the 
appearance of a small or moderate number of small fat-globules 
and granules, either singly or in variously sized groups, is seen in 
all cases in which a chronic iuBainniation, even of mild character, 
exists somewhere in the geuito- urinary tract. These globules are 
not only found lying free throughout the different fields, but in 
varying nnmbers within the epithelia and pus -corpuscles, being 
undoubtedly a secondary product of the protoplasm. The 
globules may make their appearance in STnall numbers a few 
weeks after the commencement of tlie inflammation, but will be 
found iu greater quantity only in chronic cases ; the more na- 
menms the globules, the more pi-ouounced the inflammation. At 
first, one or two glistening globules of very small size are seen in 
the granular protoplasm, which condition becomes more and more 
pronounced, until the fatty degeneration, iu severe cases, attacks 
the whole of the epithelium, occasionally changing its ap- 
pearance completely. 

Such fat-globules will, therefore, be found not only ia 
chronic eases of nephritis and pyelitis, but also in cj-stitis, pros- 
tatitis, urethritis, and vaginitis. In the different varieties of 
nephritis, their nnmbers vary greatly. When present iu small or 
moderate numbers only, no other diagnosis than that of a chronic 
inflammation is justifiable ; bnt if verj- abundant, either with or * 
without the presence of fatty casts, a di agno sis of fatty degen- 
eration can be made. 

Cholestearin. — Cholestearin, a normal ingredient of bile, U 
occasionally found iu the urine. It consists (see Pig. 23) of 
colorless, thin, irregular rhomboidal plates, frequently broken in 
different' parts, and of greatly varying sizes, It easily dissolves 
iu ether, and takes on a reddish or violet color if treated with 
iodine and a drop of a sulphuric acid solution. 

Cholestearin has been found in a few cases of chronic cystitis, 
in rare cases of chronic parenehymatons nephritis with fatty 
degeneration, and in ehyluria, Its exact significance is 
unknown . 

Haematoidin. — Hiematoidin crj-stals seem to be the result of 
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extravasHted blood, if retained within the tissues. They appear 
in the urine {see Fig. 24) in the fomi ai small, irregular plates, 
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as well as ueedle-sLaped, sometimes stellate, crystals of a reddish 
browu, or rather nist-browu color. The needle-shaped crystals 
vary considerably iu size, and may be found either singly or in 
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conglomerations of jreculiar forma. Not only may the needles be 
arrauged so aa to form bunches resembling the bristles of a 
brush, but an in-egular mass may be surrounded by a large num- 
ber of needles, sometimes giving a crab-like appearance. The 
larger formations are rare, while the smaller are comparatively 
common, not only lying free, but also in the interior of pus- 
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corpuscles and epithelia. Their presence always denotes a hasm- 
orrliage. which has taken place at some previous time, and they 
may, therefore, be found in a variety of different lesions. 

Besides ha^matoidin, it is claimed that bilinihln may bo fonnd 
nnder the microscope, closely resembling the crystals of hfema- 
toidin, and seen in both plate and needle form. They are usually 
larger and more irregular than the former, and their relationship 
La still undecided. 

Indigo. — All normal urine contains a small amoant of indiean, 
and tiie indigo occasionally found in thb urine is, as a rule, a 
secondary product of oxidation, often seen when putrefactive 
changes have developed. In rare cases the urine has a bluish 
color when voided, the indigo having been formed in the body; 
this is seen in pathological conditions only. 

Indigo (see Fig. 25) is seen in the form of blue rhomboidal 
crystals of small size, or in-egular masses, as well as in needles 
and thin plates. Although it was formerly always considered to 
have a pathological significance, it is now known to be present in 
perfectly normal conditions. It is not uncommon to see indigo 
under the microscope in small amount as extraneous matter from 
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the underwear, and this can uot, iu most cases, be distiugnished 
from that formed in the urine. 

Melanin. — Another coloring matter whit-h at times is seen in 
the urine is melanin, appearing as dark brown, or perfectly black, 
irregular granules or masses of small size. It has been found in 
mel anotic tum ors, such as sarcoma and cancer, as well as in 
broken down constitutions due to various troubles, and can not be 
Eaid to have any special significance. 

UBIXART CONCRETIONS 

Quite frequently concretions may foim in the urinary pas- 
sages and be found in the urine. When very email, these concre- 
tions are called gravel; when large, stones or calculi ; the former 
can be passed iu large amount with little or no pain, the latter 
cause great suffering, and the condition may i-equire surgical 
interference. Concretions are formed either in the kidney, pelvis, 
or l>ladder, and most frequently consist of _uric acid, urates, 
oxalate of lime, or phosphates. Besides these, concretions of 
cystine and carbonate ©nime, as well as indigo and santhin, 
may be fonml. 

Concretions may consist of one ingredient only, or of two or 
more in alternate lajers. The majority of concretions have a 
central portion or nucleus, and a peripheral portion, or body. 
The nucleus varies in size and composition. It may consist of the 
same material as the body, though, as a rule, some organic pro- 
•— duct, such as a bleoiiziJot or m ucus -th read, will form the uucleus, 
around which the body of the calculus forms. In rare cases, 
foreign bodies introduced into the bladder from outside become 
the nuclei of stones. 

The most common are the uric acid concretions, which may 
be passed in large amount in the form of gravel, but often 
attain a large size. They compose from TO to 80 per cent of all 
concretions, and are formed either of uric acid alone or combined 
with the urates ; are hard, and have a yellowish brown or red- 
dish brown color. Oxalate of lime concretions have a grayish 
color, and maybe either small, round, and smooth — called hemp- 
seed calculi, — or large, rough masses, — the mulberry calculi. 
Sometimes the nucleus of these concretions consists of uric acid. 
PhoBphatic concretions are usually formed of mixed triple phos- 
phates and phosphate of lime. They are mostly of large 
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and have a grayish white color. Other concretions are of rare 
occurrence. In many cases their nature can easily be detennined 
by placing a m inute particle in a drop of glycerin under th e 
microscope. 

"^ Although the presence of concretions, even when verj' minute, 
can almost invariably be determined by microscopical examination 
of the urine, a number of examinations must not infrequently 
be made before the diagnosis becomes positive. The first nrine^ 
examined may, contain a small number of salts only, or these 
jgny. Iw eiitireb' absfflijinder the mieroscope, thongh subsequenj, 
pTHr^iimt-inim will shpw them in large amount, and clear up 
any doubt. In all aneh cases inflammations or htemorrhages 
from the kidney, pelvis of kidney, or bladder will sooner or 
later develop. 



Chapter VIII 



BLOOD -CORPUSCLES AND PUS-CORPUSCLES 



I. BLOOD-COBITSCLES 



Red blood -corpuscles or -globules are of freqnent occnrrence 
in the urine, and may be derived from any portion of the genito- 
ariiiary tract. When present in small numbers, the color of the 
nrine will not be changed, but when they occur in large numbers, 
I has a reddish hue, and may be of a dark red color. 
nlmost invariably indicates some 
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abnormal condition, however slight, it must never be forgotten 
that they aj-e present in female urine at the time of men- 
struation. 

Red blood -corpuscles, as found in the urine, vary considerably 
in appearance, shape, and size (see Fig. 26). In fresh urine they 
are discoid bodies of a yellowish hue, and frequently crenated, 
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bnt after a few hours only, may have entirely tost their htemo- 
glubiu, aad are then practittally colorless. This change takes place 
quickly in alkaline urine, but more slowly in acid mine. When 
the specific gravity of the urine is low, they are frequently 
colorless when voided. As long as they contain considerable 
Lferaoglobin, they have a yellowish color; »S\ '"^" as they com- 
mence to l ose their coloring matter, a d ouble con tour can always 
be seen, the interior being in most cases apparently structureless. 
This is the condition in which they are most frequently found. 

When they are present in large numbers, they are found both 
singly and conglomerated in variously sized masses, and the so- 
called thorn-apple shapes are often seen. When they lie edge- 
wise, they appear biscuit -shaped, and may be found in small 
masses like rolls of coin ; the latter is comparatively rare in 
urine. As a rnle, they are neither granular nor nucleated, and 
can thus easily be distinguished from pus -corpuscles, even if the 
double contour is not well marked. In acid urine , however, after 
has been standing for a few days, a gniall numbe r may appear 
granular. 

Urine containing blood -corpuscles invariably contains albumin. 
and the greater the number of blood -corpuscles the more marked 
the albumin. In severe cases of hematuria, the amount of 
albumin may reach one-half of 1 per cent or more, and still the 
kidneys be perfectly nonnal, the blood coming, perhaps, from the 
bladder, the urethra, or the prostate gland. 

When the urine is of a low specific gravitv, the red blood- 
corpuscles frequently iin^ilie^ater, swell up, and become hydropic, 
In such cases they ar ^larg^ pale, double -contoured bodies, and 
are called "_f ^n^"^" " On the other hand, & Tfirying number of 
small corpuscles are seen in every haemorrhage, which are some- 
times less than half the size of the regular corpuscles, but per- 
fectly characteristic. These are of recent formation, are in pro- 
cess of growth, and are called h iematobl asts, a name given to 
them in 1872 by Carl Heitzmann, and in 1878 by Hayem. 

Whenever a large number of i-ed blood- corpuscles is present 
in the urine, a small number of irhite blood -corpuscles or leucoeytfs 
is invariably seen. They varj' in amount, but average one of the 
latter to 400 or 500 of the former. Leucocytes can not be dis- 
tinguished from pus -corpuscles. They are usually found in the 
form of globular, granular bodies, though they may easily change 
their form on account of the contractility of their protoplasm. 
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When a hsmorrhage is present, and these corpuscles are seen in 
small numbers only, they should not be called pus -corpuscles. 

In an active huemorrhage, we frequently noHce, besides blood- 
corpuscles, fibrin as well as clois of blood (see Pig. 27). 

Fibrin appears either in the form of t hin, pa le, colorless 
' larger, more or less reddish or brown masses, fre- 
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<inently giving oflE smaller branches. It always eonsists of wavy 
bands, having a hi gher refrac t ion at the ly•'n^*^T '^^"'" in the 
center, and having a characteristic appearance. When large, the 
masses can easily be seen with the naked eye. In rare cases, 
such as severe htemorrhages due to tumors or parasites, they 
may attain enormous size, and not infrequently form regular 



Blood-clofs consist of irregular, mst-brown or dar^^ooasses, 
varying in size, and composed of disintegrated blood-corpusetes ; 
they may be so dense that their structure cannot be made out, and 
they must be diagnosed from their color. 

When blood- corpuscles, even in small nnmbers, are present in 
the urine, it is absolutely essential to discover their source. This 
can only bfi determined by the nature of the epithelia in the 
urine. As long as the hwmon'hage is not too severe, epithelia can 
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always be found without any difficulty, but in the worst cases of 
hfematuria, epithella may be present in small numbers only, and 
sometimes many di-ops of urine must be examined before their 
source can be positively determined. Even in these cases, how- 
ever, epithelia will be found. The color, reaction, and specific 
gravity of the urine, as well as the nature of the hsematuria, can 
never afford any positive clue as to the source of the blood, 

The pathological conditions in which blood -corpnscles are 
found are numerous. They are present in small or moderate 
numbers in pvpfv apntp iBftflmmt^t.inn whether of mild or severe 
character, and esfip in plain iiritations or hyperfemias. They 
will be found in a prostatitis as well as in a nephritis, also in 
pyelitis and cystitis. The presence in the urine of an abnor- 
mally large amount of salts may be sufQcient to set up an 
irritation of the kidney or pelvis, with the appearance of blood- 
corpuscles. 

Regular htemorrhages from the gen ito- urinary organs are 
also of comparatively frequent occurrence and due to many 
canses. Perhaps amoug the most frequent of these cases are 
hsemorrhages from the pelvis of the kidney, often due to gravel 
or calculi. Severe Inflammations, abscesses, ulcere, tumors, 
stricture of the urethra, or traumata of different kinds, as well 
as parasites, will cause them. A little care escrciscd in discov- 
ering all the features present in the urine will, in most cases, 
lead to a positive diagnosis of the source of the htematuria. 



II. PUS-COBPUSCLES 

Whenever pus- corpuscles are present in the nrine, even in 
small numbers, we can be certain of an abnormal condition 
somewhere in the genito-urinarj' tract. If they are very scanty, 
we need not necessarily have an inflammation to deal with, 
though there is iindoubtedly an irritation in some portion of the 
tract. As soon as they are found in at least moderate numbers 
the diagnosis of an inflammation can at once be made, which is 
the more pronounced, the greater the number of pus -corpuscles, 
and when extremely numerous we may even be justified in diag- 
nosing suppuration, though not without other features. 

Urine containing pus -corpuscles in small numbers may 
appear perfectly normal to the naked eye, but the greater their 
number the more turbid it becomes, and in urine in which they 
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ai-e abundant a heavy, cloudy sediment will siuk to the bottom 
in the course of a few hours. lu such eases the term I'yitria 
might be properly used. Eveiy urine in whieh pus-corpuscles are 
present in any appreciable number will contain albumin, no 
matter from what organ they are derived, and the larger the 
number of pus-corpuseles the greater the amount of albumin. 

Pus -corpuscles are derived not only from the connective- 
tissue cells, but also to a great degree from the epithelia them- 
selves, the protoplasm of which becomes changed by endogenous 
@ 
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new-formation to iuflammatury corpuscles, which later reach the 
surface of the epithelia and are carried along by the urine as 
pus -corpuscles. They appear mostly as small, round, granular 
bodies, perhaps twice the size of normal red blood -corpuscles, 
in which one or more nuclei may or may not be seen; but in 
freshly passed urine not infrequently exhibit active amcebpi d 
clj^nt fes, assuming a. variety of irregular forms (see Fig. 28). 

In liiljjte, as well as in highly alkaline urine, the pus-corpuscles 
swell and assume a larger globular shape, becoming hydropic. In 
these a central nucleus will be obser^'cd, while the granulations 
around the peripheral portions become pale or almost entirely 
disappear. In ammoniacal urines, as seen in chronic cj-stitis, the 
pus- corpuscles, wheu present in large numbers, burst and coalesce, 



BLOOD-COBPCSCLES AXD PUS-CORPUSCLES 



produeiDg a sticky mass, which can be trausfetred to the slide ouly 
in jelly-like lumps. In such cases, a large amoant of mueus is 
always present, and it may become almost impossible to di£erea- 
tiate the pus -corpuscles from mucus -corpuscles. 

The apparent presence or absence of nuetei ju the pus- 
corpuscles depends entirely upon tlie aiiiouiit of granulation ; in 
coarsely £caiiular corpuscles they are invisible, Vtnt become well 
marked when the granulation is fine. Not infrequently a vary- 
ing number of small, elisteuing fat-globules and -granules will 
appear in the pus-corpuscles, and this fatty change may be so 
pronounced that almost the entire granulation appears altered. 
Such a pronounced change always denotes a cbronicity of the 
inflammation, although the fat-globules may commence to ap- 
pear a few weeks after the beginning of the inflammation, when 
the process can not as yet be called strictly chronic. In per- 
fectly acute inflammations, however, they are never found. 

Sometimes pus -corpuscles are seen which contain delicate, 
rust-brown crystals of hiematoidin, in both needle and plate form. 
This is more especially the case in those derived from epithelia 
of the pelves of the kidneys and the uriniferous tubules of 
the kidneys, and denotes a previous hiemorrhage. In recent 
hffimorrbages the pns- corpuscles may have a uniform yellow 
color, due to the imbibition of the coloring matter of the blood. 
In eases of chronic catarrhal cystitis, dark brown pigment- 
grannies may sometimes be found in the pua- corpuscles. 
Occasionally pus -corpuscles which have delicate hair-like pro- 
longations — cilia — are seen. These arise from the ciliated co- 
lumnar epithelia of the uterus, and when pi-esent justify the 
diagnosis of an endometritis. Care must be taken not to mis- 
take bacteria adhering to the surface of the pus -corpuscles for 
cilia, 

ConstihUion . — Pus-corpuscles, when present in moderate or 
large numbei-s, will invariably allow us to form an opinion as 
to the constitution of the patient. All pns -corpuscles are 
granular, the nature of this granulation varying with the con- 
stitution of the individnnl. This fact was first announced in 
1879 by Carl Heitzraann, and thousands of examinations have 
proved the correctness of his assertion. It is easy to recognize 
the diflferent appearances of the pus-corpnseles, not only in 
different cases, but to a certain degi-ee in the same case, if 
attention is paid to this fact ; some corpuscles appear highly 
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refractive and coarsely grauular, while others are pale and 
finely granular (see Fig. 29}. 

Coarsely granular, refractive, nearly homogeneous corpuscles, 
■withont any apparent nucleus, show an excellent, fli-st-class con- 
stitution, and the more numerous^ these are in a given case, the 
better the constitution. The coarse granulation is due to a large 
amount of living matter ; the less living matter present, the 
finer will be the granulation, and, therefore, the poorer the con- 
stitution. In persons having a good constitution, the granulation 
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18 still coarse, though not to such a great degree as in those of 
an excellent constitution, and the pus-corpuscles will not appear 
as highly refractive as in the latter. When the granulation be- 
comes less coarse, a aucl ena will be seen in the pus-corpuscle. 
This is proof of a medium constitution, while very finely granular 
pus- corpuscles, witli one or more pale nuclei, indicate a poor or 
broken down constitution. 

If all the different varieties of granulation, from the coarsely 
granular down to the finely granular, are present, -we can come to 
the conclusion that the patient had originally a good, or even 
excellent constitution, which has .become weakened by disease, and 
the more abundant the finely granular nucleated bodies are, the 
greater has been that weakening, A few months or weeks before 
the death of an individual, if the same occurs from a chronic 
ailment, or even a very short time before death, if it occurs from 
an acute affection, the pus -corpuscles break down completHy, 
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and become changed to finely granular, pale, irregular masseB. 
These facts can be verified in every ease, and will be found of 
invaluable aid in the prognosis. A little study, even with no 
higher power than 500 diameters, is sufficient to eaaUy see the 
differences here noted. 

Attention must, however, be drawn to the fact that it is easy to 
confound mucus -corpuscles, which are always pale and finely 
granular, and are present in every normal urine, with pus- 
corpuscles. Mucus -corpuscles are normal products of the epi- 
thelia, vary considerably in size and shape, and are not nucleated ; 
they are, of course, useless in diagnosing the constitution, as are 
hydropic pus -corpuscles. 

Pus -corpuscles may be derived from any portion of the genito- 
urinary tract, and their source can only be determined by the 
nature of the epithelia present in the urine. Being invariably 
found in every inflammation, the mildest as well as the most 
pronounced, they are among the most common of all the elements 
found in the urine. To diagnose an inflammation of the kidney, 
it is by no means necessary to find casts, since a number of 
kidney -lesions, sometimes quite severe in character, exist withoat 
the presence of casts. Irritation from a large number of salts, 
whieh is common in the pelvis of the kidney, is sufficient to show 
a small number of pus -corpuscles. Although highly alkaline 
urine frequently BccorapanieB an inflammation of the bladder, no 
positive conclusion can be arrived at without the charact^ristie 
epithelia. Again, in the urine of a _ fema le, a large nuyiber- of 
pus -corpuscles may be present without any othei;^tr9i;lJe than a 
vagmifis , though this may be suflieieut for considerable amount of 
aibum Tn to appear. The same may be said of prostatitis and 
urethritis. Any doulit as to the origin of the pus-corpuseles will 
at once be dispelled by finding the characteristic epithelia in the 
urine. 



Chapter IX 

EPITHELIA 

With very few exeeptiona, epithelia present in the urine 
always denote a pathologit-al process of some kind, lu normal 
urine the only tipitheiia to be found ai-e in-egular, flat epithelia 
from tho bladder, in small numbers, wliile in urine of females 
there may be flat epithelia from the vagina ; the pi-eseuce of all 
other epithelia is pathological. Although it is claimed to be 
impossible to diagnose the sources of the different epithelia in 
the urine, this is not at all difficult, provided a few Kcneval 
points are alwajs bonie in miud ; and it is only by an accurate 
knowledge of their sources that we are able to obtain a diagnosis 
of the location of the morbid process. Most of the morbid pro- 
cesses occurring along the genito- urinary tract are inflammatory ' 
iu nature, and marked by the presence of pus -corpuscles in the 
urine, and the location of the inflammation is determined by 
the epithelia. 

Before speaking of the nature of tho different epithelia found 
in the urine, it is necessary to have an idea of tho i^neral 
characters of the epithelia occun-ing iu the body, These arc of 
three kinds : First, Jlid or squamoHS ; second, ouboidiil ; and 
third, f^lumnar or cylindrical. Flat epithelia are always more 
or less irregular iu outline, exhibiting a broad front surface, 
while in edge view they are narrower, and somewhat spindle shaped. 
Cnboidal epithelia have about the same diameter in all directions, 
while colnmnar epithelia are elongated in one direction. The 
latter may be ciliated, having one or more delicate hair-like pro- 
longations on the outer surface. All epithelia are granular, and 
possess one or more nuclei, which, however, need not always be 
visible, and may have dropped out, leaving a vacuole. The 
granulation may be eoai-se or flue, the flat epithelia being fre- 
quently more finely granular and paler than the others. 

All epithelia may occur either in a single layer or stratified ; 
that is, there may be a number of different layers. Wherever 
(7H) 
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stratified epithelia occur, and all three varieties are present, the 
flat variety is seen to compose the outer or upper layers, the 
ciiboidal the middle layers, and the columnar the inner or deepest 
layer, nearest to the connective tissue. 

In the gen i to- urinary tract, a lining of stratified epithelium \a 
found in the pelves of the kidneys, the ureters, bladder, un'thm, 
vagiua, and cervical portion of the nterns, while a simple epi- 
thelial lining exists in the uriuiferous tubules of the kidneys, 
the prostate gland, ejaenlatorj- duets, Bartholinian gland, and 
mucosa of the uterus. 

It is maintained that the epithelia from different organs, such | 
as the bladder, ureters, and pelves of the kidneys, are identical in 
size and shape. By scraping off the epithelia of these organs, 
this idea appears correct, but if the epithelia are examined in situ, 
we will soon be convinced that their size varies considerably. 
The '" " g ifttt n r i t ' ir ' in a rn "riinil J - *'— "i pr r — i ; the next in size in 
the bladde r ; then, in order, those of the ggrvix uteri. nrgU^ra. 
jielves of kidneys, m'eters, and prostate gland ; the s malles t in the 
iirin ifprnTyi tiib nlpa If must Iixt he forirotteii, however, that 
there are trausitiuiiiil ^i/l■s, wlijcli wr-- nf im v^ilm- for diagnosis. 
The smallest .'ul-oidal .■|uilir|j;i iVmn il,r l.l^nlili-i-. for instance,' 
may »"' idrnti'-^il ui'li the lai-^je^ ijul">i<i«l y|iillieli(l fi-om the 
l"-h.> i.f till- ki.lii. >-, I. lit fhe a^Trage size is absolutely different, 
li'iiii: .■i.ii-:il-iMl.i_\ -iriiilliT in the pelves than in the bladder. 
Agiiiii, iliL- laiidate uiid lenticular forms of epithelia are far more 
prevalent in the pelves and calices than in the bladder, and are 
well adapted for a diagnosis. 

All epithelia will change to a certain degree in the urine, 
more especially the cnboid al, which are originally angular poly- 
hedral formations ; by the im hil^iti on of the waJery constituents 
of the urine they swell and assume a more or less regnlar. even 
perfectly sph erical, fo rm. This change will affect all epithelia 
alike, and the size of the spheres is sufficient for a diagnosis of 
their previous location. 

In the vagina and bladder, where the epithelia are largf, thi^ 
difference between the flat, cnboidal, and columnar varieties is 
naturally most marked, while in the pelves, ureters, urethra, 
and cervical portions of the nterns it is not so prononnced. 
In the prostate gland the simple epithelial lining is cnboidal, 
while in the duet of the prostate gland it is columnar. In the 
ejncnlatory ducts, as well an in the mucosa of the utcnis, ciliated 
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columnar epithelia are present, though in the urine the eili 
break off easily, and may not be seen. In the nriniferoui 
tubnles of the kidney the simple epithelial lining varies 
different portions, being partly flat, partly cuboidal, and par 
columnar ; the flat and culjoidal epithelia can not be distin^ 
guished, while the columnar variety is well marked. 

In every urine, flat, horny epithelia from the genitals, — the pre- 
puce iu the male, and the clitoris and labia in the female — are 
frequently found, and are called epidermal scales (see Fig. 30). 
They have a jagged contour and a rather high i-efractiou, and do 




not contain a nucleus, but are fi-equently studded with dirt-par- 
ticles and fat-globules. In addition, their granulation — if any is 
present at all, which is rarely the case — is exti-emely pale, and 
they appear more or less shriveled. They vary in size and shape 
considerably, and must not be mistaken for epithelia or ciystals of 
incomplete triple phospbalt'S, which latter they sometimes re- 
Bemble. 

In attempting to diagnose the sources of the different epithelia, 
it mnst be remembered that nothing but size will^positively diflTer- 
entiate them, and that a small number of epitheUa may be found, 
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the soaree of which cau not be told positive ly ; the larger nntuber, 
however, are absolutely characteristic. 

The epithelia found in the urine may be divided into : first, 
those coinmon to both sexes ; seeoud, those found only in the 
male ; and thii-d, those found only in the female. 

Epithelia Common to Both Sexes. — The epithelia found iu 
both sexes are those from the bladder, the pelves of the kidue>'S, 
the ureters, and the uriuiferoua tubules of the kidneys. The 
urethral epithelia are also the same in both sexes, but are most 
common in the male, 

Epithelia from the Bladder (see Fig. 31), — The epithelia from 
the bladder are of three distinct varieties, and are easily recog- 
nizable ! these are fiat epithelia from the upper layers, cuboidal 
from the middle layers, and columnar from the deepest layer. 
Flat epithelia may be seen both in front view and edgewise, when 
they may appear more or less folded. A small number of these 
epithelia, without the presence of pns-corpusciea, may be seen in 
everj' normal uriue. Tliey have no significance whatever, since 
the fiat epithelia continually desquamate in health, though in a 
small amount only. As soon as they occur with pus -corpuscles 
and with cuboidal epithelia, they have a pathological significauce. 
These flat epithelia may be seen either singly or in clusters of 
varying size. Although tbe ^ize of these epithelia is distinctly 
smaller than that of the epithelia from the upper layers of the 
vagina, a small number may occasionally be found, of almost the 
s ame size aa the latter, coming from the n^ck of the bladder, near 
fEe prostate gland. Their number, together with the size of the 
cuboidal epithelia, and the fact of their not conf^ i'ijnp imnfa-ia^ 
will be sufficient to clear up the diagnosis. 

Cuboidal epithelia from the middle layers't 
normal urine; they may be scanty or numerous. When cuboidal 
epithelia are present in moderate or large uurabers, with many 
flat epithelia from the upper layers, the diagnosis of an acute 
process can be made. If. on the other band, the upper layers are 
scanty or entirely absent, the process is a chronic one. Whenever 
fresh recurrences of an old process set in, the flat epithelia will 
become more numerous. 

Columnar epithelia from the deepest layer of the bladder are 
found only in the severer processes, such as intense inflammation, 
ulceration. hEemorrhage. and tumoi-s. Cni-e must be taken not to 
mistake the folded upper layers for these more coarsely granular 
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and highly i-efractive epithelia— tlioae from the upper layers being 
paler and more finely granular. 

Mention should here le made of an occurrence T*hich. though 
it may be found in the epitlieha of any or^n i-i most pronoiinoeG 
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Fio. 31. Epltheli 
U. upper iMer* j UF, upper leyoi 

in the larger cuboidal epithelia of the bladder. In different 
epithelia from the middle layers, a number of nuclei or even 
newly formed, so-called endogenous, pus -corpuscles will be found. 
Their number varies from two to four, five, or even more. That 
pus-corpuselea are formed within epithelia can l>e easily observed, 
A few of these new -formations can often be seen in diiferent 
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indammations, bnt larger numbers will be found in the epithelia 
only after a long -continued irritation thi-oiigh some pressare, nsu- 
allj from the outside Such endogenous new formations will be 
seen m ea&es of hvpertrophied prostate gland undoubtedly 
eaused bj presbun- nf that organ upon the bladdei as well as in 
different exudations behind the bladder sneh as a parametritic 
exudate or a tumor m the wall or Mcmitj of the bladder. 

All cuboidal and columnar epithelia maj contain a varying 
nuinber of setondanlv developed glistening fat granules and 
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-globules similar to those seen in the pus -corpuscles. This is 
invariably an indication that the process has lasted for some 
time, and is not an acute one. A large number of these 
globules always indicates a chronic process. 

EpitkfUa from Pelvis of Kidney (see Fig. 32). — In the pelves 
of the kidneys the epithelia also vary considerably in shape, 
being partly globular, but mostly irregular. They are smaller 
than those from the bladder, but larger than those from the 
ureters, the epithelia from which latter are almost always present 
with those from the pelves. The majority of the pelvic epithelia 
are caudate, pear-shaped, or lenticular, though they are some- 
times quite irregular; the regular, cuboidal shapes, smaller 
than those from the bladder, being less numerous. The epi- 
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thelia are frequently seen with uric acid gravel, which caiisea 
an irritation or inflammation of the pelvis, 

Epithelia from the Ureters. — Epithelia from the ureters are 
rarely found alone, but usually with those from the pelvis. 
Their characteristic shape in the urine is round or globular; 
being distinctly smaUer than those from the pelvis. They can 
not be differentiated from the epithelia of the prostate gland, 
which they closely resemble. Their number in the urine is, as a 
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mie, small; and the fact of their lieing associated with epithelia 
from the kidney and pelvis of kidney makes their diagnosis 
easy. 

Epithelia from the Uriniferous ISibules of Kidneys (see Fig. 
33). — Epithelia from the uriniferous tubules are the most im- 
portant of all the epithelia found in the urine, and those moat 
frequently overlooked. Whenever they are present in the urine, 
with pus- corpuscles , even when no casts whatever can be found, 
the diagnosis of a nephritis is certain, since they are never seen 
in normal urine. Two distinct forms are found : the cuboidal 
from the convoluted tubules, and the columnar from the straight 
collecting tubules. These epithelia are distinctly smaller than 
either those from the pelvis of the kidney or the ureter in the 
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ease, tbotigb their sizes vary to a certain degree in dif- 
ferent cases. 

In every case examined, the first step is to look for pus-cor- 
pnscles, which ai-e knowu to be small in^some individuala and 
comparatively large in othera, and are usually the smallest granu- 
lar porpuscles seen. As soon as these are decided upon, the nest 
step is to determine ivhether bodies distinctly larger than these 
are present. If such bodies, one -third larger than pus-corpuscles, 
are found in at least moderate uumbci-s, we can be certain that 
they are epithelia from the convoluted and narrow tnbnies of the 
kidaey. The presence or absence of a nucleus has no significance 
whatever, although such a nucleus is usually found in the kidney- 
epithelia, but may be invisible in the pus-corpuscles. The rela- 
tion between the size of the pus -corpuscles and that of the 
^Dithelia from the convoluted tubules is always the same ; that 
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Fig. 34. Comfabative Sizes or Cokpuboleb and Epitriua I,v '>D0J. 

is, the latter are one-third larger than the former. If the pns- 
eorpuscles happen to be small in the case examined, the kidney 
^ithelia will be small ; but if large, the epithelia will be large. 

The comparative sizes of the different smaller fonnationa found 
In the urine are illustrated in Fig. 3-1, The smallest corpuscles 
double contour, and which are not granular, are the i-ed 

)d-corpnscles ; the next in size, being the smallest granular 

(uscles, are the pus -corpuscles ; then follow the smallest e|»i- 
ilia found in nrine, one-third larger than the pus- corpuscles — 
the epithelia from the convoluted tubules of the kidney. Finally, 
the next larger epithelia tire shown, always twice the pj^" fJ tlm 
PQ£2£S£UUS£les, which are either those from the ureter s or the 
pr ostate gla nd, between which no difference can be noticed. If 
this relationship is kept in mind, no mistake can be made, though 
it must be remembered that when an individual small epithelium 
is found, the diagnosis can not be made positively until com- 
pared witli the pus -corpuscles. 

Besides the cuboidal epithelia, columnar epithelia from the 
straight collecting tnbnies are sometimes found. The latter are, as 
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« rale, not M alHiDtUnt u the former, and ore aJntoet invariably 
utatU Ju Uuyer numbers in the severer cases of ut^pll^itis only. 
Tlwtr ■ize, w f-Offlimn-tl with that of the ea)x>ida] epithelia, is about 
HW MMiM, ihey h*siaf[ narrower, bat elongated. In vety aonte oases 
f4 WfAtritiM, eluNl^m of kiduof epithelia, as well as east-like tabes 
*4 ft^Uw:lia, Ihoutfb n"! DMCwarily re^Iar easts, may be foand. 

AKtMMiffa it ia the u«ur1 custom to rely entirely upon die 
t/HMttiitk tif I'iutUi ill the tirina before making the diagnosb of a 
ttfpUtilU, U will in) found that casts are frequently absent, ei-en iu 
ptttirtiHH''*iA fM»*» nt kidiii-}' inflammations, as, for iustaut^e, in 
M*fMTlw»l iif iiitimtittal nephritiH; and that, even in cirrhosis of the 
kt4n*^, "«•(« am, tut a ruht, entirely absent, or if present, are 
k^hf^fh tfHHfy. If itoTti \m taken to look for epitbdia one-third 
Ufte^f H*iit [i>M'<''rr|)ii»"lm, the difignosis of a nephritis can be 
mMl* Hi nttii) »!«•«•• which an! otherwise overlooked, e veikj 
^Lmi4^ • anudl «r «s^ m u f t a w m wammB. «C ^^|^~— ■■ iK pr»»caii 
is tint ■riDf. Tov mob ctRs ema sot Ik had Kfim ^as fat*. 
*«. in uany *am» wbertr lix- dinlea] cynqnomt oudonbtetfy 
oefiluitib, the diagiMMaa k «bawiHn»^ tmaaat im 
Urn TWM«T •< Bcplnla m maA bor «aa- 
ttMio duw ic onwUjr rappoBed, Thrnni^ 'm. watt caaes «f a 
dbanKter than the pan^aeliynaloaB varied, and it way 
lam £gr • uuub^r of jeait witiiont 

Efwthrba Foond m Urine of 
Uk uruw of the male ai« tikoee fran tlie aictkn, the praetate 
glaud atid it* du^, and tlte cjacolaltny dnet (ate ^^. 35). 

KpUktliit from L'rttknt. — The epitbeUa from the azcthia Tan. 
WHUMdMitUy iu kbap« and size, beinp patlf flat, partly raboidal, 
and partJj' aolamnar, and are all oamparatnrely laise and iir^a- 
lar, IM UiMt tber can be easily diagnoaed in aliDost all eases. Tie 
lari^ iiTtrgolar, partly fiat, partly enboidal epitbelia ar^ se<-D in 
iw(M«T ii]fU/jmi«ti"ns. sueh as the first stages of catarrhal or 
KOWMrifMU inflammations; the irregular eolnmnar or eyliuiln<-jl 
«piUwlta oneur tm\y tii deeply seated inflammations or nleeratioL^. 
wbi<rh often Itud to the formatiou of a stnctnre. 

KpitUrtui from Progfute Olaud. — The epithelia 6-nm the pri.s- 
Ulf ifUnd are partly t'uboidal and jiartly columnar, the laitir 
alwsya originating iu the duet of the gland. The cuboidal <^^'|>i- 
liicUa an- of exactly the same iii2e as the euboidal epithelia frtim 
the nntAtrtt, being twiiw as large as tbe pus-corposvles in eviTV 
oaiM, and diatinetly lar^r than those from the convoluted tubules 




1^ 



EPITnELIA 



87 



of the kidney. When epithelia of this size are seen in a given 
cjise, care must be obser\-ed to take the relative numbers of 
these, as well as of those from the convoluted tubules and the 
pelvis of the kidney, into consideration before reaching a posi- 
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tive diagnosis. For instance, if they are present in large num- 
bers, while those from the kidneys and pelves are entijrely absent 
len in small numbers only, they are undoubtedly prostatic. 
The clinical history, if known, will, of course, clear up this 
joint still further. 

The columnar epithelia from the duct of the gland, which are 
distinctly larger than those from the straight collecting tubules of 
the kidney, are rarely absent in pathological processes of the 
prostate gland, and will render the diagnosis plain, since columnar 
epithelia from the ureters, which they resemble, are not frequently 
seen, and, when present, are usually found in small numbers 
only. 

Mention should also be made here of the fact that in rarer 
eases pale, concentric formations of varj'iug sizes are found with 
th^ prostatic epithelia. These are the so-called prostatic concre- 
tions, colloid or amyloid corpuscles of the prostate gland (see 
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Fig. 36), They are irregular, partly oval, paitly angular bodies, 
which have a high refraetion and a more or less pronounced 
concentric striation, frequently with an irregular central nu- 
cleus. Their nnmber seems to be augmented in some ca^es of 
hypertrophy of the gland. 

Epithelia from Ejaciilatorj/ Ducts. — Bpithelia from the ejaeii- 
latory ducts may also be found in the urine. They are ot the 
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jS/a-* eolnmnar ciliated variety, and perfectly characteristic, 
( * 'are not always seen, since they break off easily and become lost; 
Wt delicate parallel rods in the interior of the epithelia, near 
their basal surface, may then indicate that the epithelia were 
originally ciliated. When no cilia or rods are found, their size 
alone will usually be sufitcient for a diagnosis, as they are smaller 
and considerably narrower than those from the bladder, 

Spfrnia. — Not infrequently sperma, the characteristic ingre- 
dients of which are the spermatozoa, is found in urine, normal as 
well as pathological. This will be the case after sexual inter- 
coiu^e, as well as after emissions, and in sEcrmatorthoja, which 
latter eau best be diagnosed from the almost constant presence of 
sperraa in urine, especially the first urine voided in the morning. 
When sperma is found in small amount only, the appearance of 
the urine is not changed ; but when present in large amount. 
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cloudy, flaky deposits ai-e seen, which, when examined, prove to 
be sperma. 

In urine, the positive diagnosis of sperma can only be made 
when spermatozoa are found, though prostatic epithelia, and 
occasionally spermatic concretions, may be present (see Fig. 36). 
The other ingredieuts of sperma, such as the sptrma- crystals, will 
not be seen in urine. 

Spermatozoa, which are about totf or si^ of an inch long, 
consist of a Satteued, oval, or pear-shaped head, a small cylin- 
drical middle portion or neck, which, however, is not always seen, 
and a long, wavy, tapering tail, considerably broader at the head 
than at the end. In perfectly fresh urine a slight motion of the 
spermatozoa may be visible for a short time, but disappears very 
soon. They are extremely resistent toward chemical reagents, 
and may be found well preserved in urine after days, even when it 
is strongly alkaline. 

The number of spermatozoa in nrine varies greatly. Under 
normal conditions the spermatozoa are rarely abandant, while in 
cases of sperma torrhcea they are usually quite numerous, and may 
be present iu very large numbers. In cases of spermatocystitis or 
seminal vesiculitis they are frequently seen, and many of them 
will be found changed, the head gradually enlarging, becoming 
more round and often granular. It is not unusual for the head 
to assume the size of a pus -corpuscle, which it may resemble to 
such a degree that it is impossible to differentiate it from the 
latter; iu appearance, it is like a pus-corpuscle with a tail. In 
these cases regular pus -corpuscles, epithelia from the prostate 
gland, and frequently, also, from the ejaculatory ducts, will be 
present. 

Urethral and QUvt-Threads. — Although uo distinction should 
be made between urethral and gleet-threads (thelaHer originating 
in the urethra), there are cases in which men who have never 
suffered from gonorrhcea will void small, transparent_mucus- 

■ threads with the first morning nrine. These are always scanty, 
and consist of nothing but mucus, both fibers and corpuscles, 
together with the larger, flat, superficial urethral epithelia. These 

I masses are conglomerations of mneus in the urethra, and are not 

■ pathological. 

L On the other hand, we find in the nrine of persons who have 

L^ Buffered from gonorrhcea, at one time or another, either only a 
^H short time previously or many years before, a varying number of 
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thi-eads wliich differ iu size, and may appear either perfectly 
traniipareut or mor^ or less opaque. These are the regular j 

gleet-threads (see Fig. 37). 

It is not uncommou to find soch threads aceidentally in the ' 
urine of persons who, though they suffered fi-om gonorrhoea a I 
long time previously, have not noticed any symptoms for years. 
In these oiaes they are, of course, small and scanty. More ' 
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frequently are they found in those eases of chronic gonorrhoea in 
which slight symptoms, such as a moisture at the orifice of the 
urethra, or an adhesion of the lips of the meatus in the morning, 
with subsequent discharge of a minute drop of either mucous or 
mnuo-punilent fluid, are present. The numlwr of threads in 
cases of this kind is at times verj' large. Fortunately, gouoeocci 
are not found in all these eases, but may be entirely absent iu the 
larger number, and repeated eai-eful examinations will fail to find 
them. 

Regular glgjitUluuuds consist of mucus, pus -corpuscles (the 
latter usually abundant in the more pronounced cases), and a 
varj-ing number of epithelia from the urethra and the prostate 
gland ; sometimes, also, from the neck of the bladder. The 
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larger number of pus-eorpusi^les, as well as luosl of the epithelia, 
will be found studded with fat-globules and -gnmules, which latter 
ai-e not infrequently seen in smaller or larger groups upon and 
"between the mucus, outside of the pus-corpusdes and epithelia. 
The more chronic the ease, the more numerous will be the fat- 
globules. The appearance of such so-called gleet-threads under 
the microscope is always perfectly characteristic, though the 
name is misleading, since, when they are large, a number of 
fields will be found crowded with pus -corpuscles, mucus, and 
epithelia not in the least resembling a thread. Uj 

The more severe the ease, the more abundant will be the pus- 
corpuscles, aud care is necessar}' in such cases uot to make an 
error in the diagnosis, which would Ije easy when the presence 
of gleet-threads is uot suspected. A wrong diagnosis of an 
abscess might thus be made, although such a diagnosis is never 
justified without the presence of a number of conugsjlixeitissue 
shreds, whinh are novfl|- gnon lif»^' In the milder forms the 
mucus is abundant, and the pus -corpuscles mised with it often 
change and assume various irregular shapes, the spindle shape 
being frequent. It is impossible to judge of the chronicitj- of a 
case from these, as has been claimed. Again, the pus -corpuscles 
may swell up and become hydropic, or the cover-glass may have 
been accidentally pressed in mounting the specimen, either of 
which is sufficient to change the appearance of the pus-corpus- 
cles. Spermatozoa may at times be found mixed with the 
gleet-threads, but will, of course, not affect the diagnosis in 
any form. 

Epithelia Found in Urine of Female. — The epithelia found 
in the urine of the female are thosi: from the vagina, the Bar- 
tholinian glaud, the cervix of the uterus, and the mucosa of 
the uterus. 

Epithelia from Vagina. — The epithelia from the vagina are 
the largest found in the urine j those from the upper layei-s are 
flat, those from the middle layers are cuboidal, and those from 
the deepest layer are columnar (see Pig. 38). 

The flat epithelia are present in varying numbers in most 
female urines, and. when found alone have no significance, since 
they eontiunally desquamate in health. When lencorrhoea is 
present, as is almost always the ease, iu a small degree, in 
healthy women who have bonie children, their number is consid- 
erably augmented. They may be found singly or iu variously 
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infiammations, coQtain fat-granules aud -globules. These are 
also found Id clusters of considerable size. 

The columnar epitlielia from the deepest layer, much lai-ger 
than those from the bladder, are seen only in intense, deep-seated 
inflammations or uleerations, where they may sometimes be found 
in lai'ge numbers. 

Smtgma. — Of common occurrence in the urine of the female 
are clusters of ep'dermal s ales so called smegma partly from 
the clitoris, parti fro the lab a or fro th ag na. Smegma 
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may also be found u small amount n the male from the pre- 
puce, but here t s not so common nor seen in such enormous 
masses as in the femal (b t F g 3J) 

Smegma cons t3 of loselj packed masoes of variously sized 
epidermal scales filled t^ a greater or less degree with bacteria. 
— both cocci and bacilli, — and also vdth extraneous fat-glob- 
ules, as well as particles of dirt. The individual scales, as be- 
fore said, are never nucleated and rarely granular, but appear 
shrunken. Such masses, which have been seen to cover au 
entire field of the microscope, are highly refractive, and when 
large can be seen with the naked eye. 

Epithelia from BarthoUnian GUmd (see Fig. 40). — The 
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epithelia from the Bartholiuiau gland aie in everj leepect the 
same as those from the prostate gland m the male being cii- 
boidal and twice the size of pus t-orpuscles Thev are frequently 
present ^hen the \aginal ep thelia are found in moderate or 
large quantities 

Epithet la from Centx den — Epitheha from the cervical por- 
tion of the uterus are partlj flat parth cuboidal and partly col- 
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umnar, and quite large, though considerably smaller than those 
from the vagina, and always more irregular. These epithelia may 
be characteristic, but they sometimes so resemble the irregular 
epithelia from the urethra, as to be difficult of differentiation. 
The latter are found in the female as well as the male, though 
generally iu smaller numbers. 

Epitheliii from Mucosa Uteri. — Epithelia from the mucosa of 
the uterus, indicating a catarrhal endometritis, are also not rare iu 
the urine. They are delicate, columnar, ciliated formations, 
smaller than those described as being derived from the ejaculatory 
ducts. The cilia on the surface of these epithelia are frequently 
well marked, and as many as three or four may be found ; 
occasioually, however, they arc broken off. With them we may 
see ciliated pus -corpuscles, which arise from the epithelia. and can 
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not come from any other iot-ality than the uterus. In freelily 
voided urine the cUia from both these formationB may be seen in 
wa\-ing motion. 

If the epithelia just described ore carefully gtudied, we will 
soon become convruced that the formations from the different 
organs of the gen i to -urinary tract can undonbtedly be differeu- 
- tiated, and that diagnoses of the different lesions can be made 
with great certainty. In every case in which at least a moderate 
number of epithelia ia found in the urine, most of these are 
characteristic of the organ from which they are derived. There 
will, of course, always be a few whose origin must remain 
doubtful, but these are not sufficiently numerous to cause errors. 
The more cases we examine, the more convinced we will become of 
this fact. The clinical history of the case will bear out the 
microscopical diagnosis every time, and frequently the microscope 
will give the first indication of some pathological condition which 
has as yet escaped detection, but which sooner or later is bound to 
give clinical symptoms. In no organ is this more pronounced 
than in the kidney, where mild cases of nephritis, which unfor- 
tunately escape detection for months or years, may be present, 
until suddenly the pronounced symptoms of a chronic nephritis or 
a cirrhosis of the kidney develop. Conscientious examination of 
the urine for kidney L'pithelia and pus-eorpuseles will often repay 
the physician in cases where, although he has found a trace of 
albumin, he will banish from his mind, all idea of an inflammation 
of the kidneys because no casts are present. 
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Mneus is found in small amonat in every normal urine, being, 
as a mle, more abundant in females. It appears in tlie form of 
threads and corpuscles, and is a normal physiological product of 
the epithelia (see Fig. 41). 

Mucus-threads ai-e finely striated, pale, often scarcely percep- 
tible strings of different sizes. In normal urine they are always 
small i but in inflammations, especially those of the genital tract, 
may assume large proportions. The strings are made up of pale, 
more or 'less purfl'"!, fih'*^, and when large, may branch in 
different directions. 

/Besides thi-eads, mucus -corpuscles are of frequent occurrence. 
These corpuscles vary in size from" that of a pus-corpuscle to that 
of larger epithelia ; are pale, more or less irregular in outline, 
always finely granular and non -nucleat ed. They are easily dis- 
tinguished from puB- corpuscles by their greatly varying sizes, 
pate appearance, and absence of a nucleus, which latter is seen 
in finely granular pus -corpuscles. 

Mucus-threads not infrequently appear in the form of delicate, 
striated formations, resembling casts, the so-called eylindroids or 
mucus-casts (see Fig. 42). Although at times i-esembling hyaline 
casts, they can be distinguished from them by their irregular 
contours, cnor gious diff ere nce in size, and their more or less 
etfintoil ijlffi,..-^ c!n..o nio.- uno mtH.;,.^ jj^jt conglomcrations of 
nmeus-fibers. They may be found whenever mucus is present in 
larger amounts, and may be derived from any portion of the 
gpnito- urinary tract. They undoubtedly have no further signifl- 
eauce than mucus in general. 

Mucus is greatly augmented in all inflammatory conditions, 
but more especially in inflammations of the bladder and the 
genital organs, such as the urethra, prostate gland, and vagina. 
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In the latter, mucus -threads are ofteu lar^, cylindvical, and 
twisted, and may be perceptible to tlie naked eye. The so-called 
j.i..^f-H.r..a.1a are "^J]limf iuiti nr"fi'r'"''"'*'""'^ "^ mmum, in wbtub 
large uuuibers of pus-eorpuseles and epithelia arc imbedded. 
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Irritation of the urinary tract, due to highly acid uriue, contain- 
ing uric acid and urate of soda, will increase the amount of 
mucus, and the urates being precipitaJfidLjiiioiL it, the stringy 
masses become more easily perceptible. Fat-granules and -glob- 
ules, so frequently found in the uriue, will also conglomerate upon 
mucus -threads and so-callud cylindroids. 
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In chronic inflammations of the bladder the orme will appear 
ropy on account of the abundance of mucus bimple irritation 
of the sexual organs is sufiScient to increase the amount of mucus, 
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and if sperma is mixed with the urine, its mucous constituents 
appear as pale, Qaky masses entangled with spermatozoa. 

Finally, an increased amount of mucus may be seen in tlie 
urine iu different febrile conditions, without any inflammation in 
the urinary tract, and in acute conta^rtous diseases, such as 
searlet fever, frequently appears as a precursor of a nephritis. 



UUCCS ASD COXXECTIIE TISSUE 



11. COA'XECTirE TISSCE 

As all the organs contammg epithelia also contaia coDnective 
tissue, it is evident that this formation will frequently be fouud 
in the urine, though only in the more intense, deeper-seated 
pathological processes. Their occurrence has, however, been 
entirely overlooked, except in the rare cases in which particles 
of tumors, especially from cancers, have been found in the urine. 
That they are of comparatively common occurrence was first 
pointed out by Uarl Heitzmann, who descril)ed their appearance 
under a number of different conditions. The reason for their 
being overlooked seems to be, partly, that in many oases they 
are small, though easily seen, and partly that they have been 
mistaken for mucus-fibers or extraneous substances, such as 
linen- and cotton-fibers. 

Connective -tissue shreds Csee Fig. 43) vary in size, and are 
made up of wavy, highly refractive fibers, the individual fibers 
being rarely single, but conglomerated in the form of small, 
irregular bundles, which again form larger bundles. These bun- 
dles, then, are always fibrillary and frequently finely granular, 
sometimes even containing foi-mationa resembling nuclei — the 
connective -tissue corpuscles. They may be so small and deli- 
cate as to entirely escape detection with a magnifying power of 
less than 500 diameters, or so large as to cover half or even the 
entire length of a field, and of varying thickness. They are eas- 
ily differentiated from mncijaitiuaads by their high refraction 
and their wavy, iwggnTjrfiljers, in cnotradistinction lo tne iiaie. 
appearance aBiJ inore or le^ r egular fibers of mucus, which fre- 
quently run in a parallel ilirectio u for a copsijeru ble distanc e. 
On the other hand, liueu-fibei's, or rather fllF^WBlic'v Bbriila? of 
linen, with which they might also be confounded, are of a still 
higher refraction, and are coarspr, the individual fibrillre being 
split up in an entirely different manner, and are never as wavy as 
the connective -tissue shreds. 

The pathological conditions under which connective-tissue 
shreds are found may be divided into the following : (1) Ulcera- 
tion, (2) suppuration, (3) liKraorrhage, (4) traumata, (5) tumors, 
(6) hypertrophy of the prostate gland with inflammation of that 
organ, (7) cirrhosis of the kidney, (8) atrophy of the kidney, 
(9) in all intense infiammatorj' processes, but in small amount 
only. As na example of the latter, the croupous or parenchy- 
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matous inflammation of the kiduey may be mentioiied, in which, 
if it is at all severe, connective-tissue shreds will be found in 
small numbers. 

1. Clcei-niioH. — Ulcerative processes are quite common occur- 
rences, and may be found in any part of the g:eiiito-urinary 
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tract, but more especially in the bladder, pelvis of kidney, ure- 
thi-a, and vagina. In such ulcers the connective-tissue shreds 
are usually broad and numerous, pus -corpuscles will be present 
in moderate or fairly large numbers, and the location of the 
ulcer can always be determined by the presence of the charac- 
teristic epithelia, which are abundaut, and not only found from 
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the more superficial, but also from the deeper layers. Besides 
these formations, the freshly voided urine will contain variously 
sized conglomerations of cocci, in the form of zooglrea masses, 
especially around the connective -tissue shreds, as well as small 
numbers of other bacteria, 

2. Suppuration. — The presence of an abscess in any organ 
can be diagnosed when connective -tissue shreds in large nnmbers 
are seen with numerous pus -corpuscles and epitbelia from the 
organ in which the abscess is situated, this being most frequently 
either the kidney, the pelvis of the kidney, or the prostate 
gland. In many cases we will also see pronounced endogenous 
new-formations in the epitheiia of the ueiehboriug organs, as 
the result of pressure upon that organ. An abscess of the 
prostate gland, for instance, may give eudo^nous new-forma- 
tions in the epitheiia of the bladder, as well as of the urethra. 
Large numbers of pus -corpuscles and epitheiia alone, without the 
pi-esence of connective -tissue shreds, are never sufficient to diag- 
nose an abscess. As soon, however, as these shreds, showing a 
destructive process, are found, the diagnosis will become plain. 
The connective-tissue shreds, although always quite numerous, 
may vary considerably in size. 

3. Hemorrhage. — lu hfemorrhages of the genito- urinary tract, 
it is often quite difficult to find the epitheiia showing their 
source — the more abundant the htemorrhage, the greater the 
diffieulty. It sometimes requires hours to arrive at a definite 
conclusion, though a certain number of epitheiia will always 
he found sooner or later. In all such eases connective-tissue 
shreds are present, but ai-e occasionally quite scanty and 
small, except when the hsemorrbage is due to a tumor. They 
Lave, as a rule, a yellowish tint, from the coloring matter 
of the blood. In ha'mon-hages red blood -corpuscles are very 
abundant, and white blood -corpuscles are generally seen in small 
numbers, Strings of fibrin, which must not be mistaken for 
connective tissue, are found in many of these cases, but pus- 
corpuscles are absent as long as there is no inflammation ; if a 
hemorrhage intervenes upon an inflammnlion, all the evidences 
of the latter will, of course, be present with the former, 

4. Traumata. — Since traumata, due to various causes, are 
frequently accompanied by hsemorrhages or even ulcerations, their 
symptoms would be those above given. There are, however, 
cases in which the injury does not cause a pronounced hasmorrhage. 
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yet the destructive process to the tissue is sufficient for connective- 
tissne shi-eds to appear iu ihe urine, with but a few red blood- 
corpuscles. Among these may be mentioned slight injuries, due 
to the passage of a small amount of gravel, mechanical injury of 
the orifice of the vagina due to masturbation, or injuries of the 
cervix uteri. In mechanical injuries, such as are caused by mas- 
turbation, vaginal epithelia from all three layers will be found, 
together witli a large number of epidermal scales from tlie labia, 
usually containing fat-globules, epithelia from the Bartholiniun 
gland, a few pus -corpuscles, possibly a few red blood -corpuscles, 
and a small or moderate number of connective -tissue shreda. 
When the number of vagiual epithelia is not large, and con- 
nective-tissue shreds appear with numerous irregular epithelia 
from the cervix, with only a few pus -corpuscles, injuries around 
the cervix ai-e indicated. Although of comparatively small prac- 
tical importance, it must be known that connective -tissue shreds 
in the urine of females may be due to such causes. 

5. Tumors. — In all tumors which can be diagnosed from the 
urine, such as papilloma, sarcoma, and cancer, connective-tissue 
shreds are the most important diagnostic features, without which 
the presence of a tumor can not be positively diagnosed. Besides 
these, other evidences of a tumor are frequently found, though 
the connective -tissue shreds themselves may be characteristic 
enough for a diagnosis. 

In papilloma, such shreds are always large, very uTegular, 
frequently branched, and often assume the shape of coils or 
knobs (see Fig. 44). Tliey are coarsely granuhir, and may con- 
tain a number of inflammatory corpuscles in their interior. In 
rare cases, blood -ve-fsels in process of formation or fully de- 
veloped may also be found in them. Besides these large masses, 
the regular connective -tissue shreds are also present in varjing 
amount. A number of irregular, coarsely grauular epithelia, the 
covering epithelia of the papilloma, will usually be seen iu such 
cases, though they are not found in situ, and are not of much 
value for a diagnosis. 

In cancer of the bladder, especially villous or papillary, the 
connective -tissue shreds are occasionally still larger and mora 
irregular, forming regular cauliflower- like excrescences. They are 
infiltrated with inflammatory corpuscles, sometimes to a great 
degree, and often contain large cancer epithelia or even epithelial 
nests. Besides these shreds, such cases contain a varyiug number 
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of epithelia about the size of those from the middle layers of the 
bladder, but extremely irregular, coarsely granular, aud having 
numerous nuclei or pus-eorpuscles in their interior, — the so-ealled 

endoKenous new -formations. In rarer cases, variously sized 



cancer nests are also present. A: 
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tissue shreds and the epithelia are seen crowded with fat-globttles 
aud -granules. The epithelia alone are never sufficient for a 
diagnosis, but as soon as the shreds just described are present the 
case becomes iilain. That pus -corpuscles, bladder epithelia, aud, 
asually, red blood-corpuseles are always found in these tumors, is 
evident. 



104 



URlXABr AyALTSIS ASD DIJGXOSIS 



, which can develop either in the kidney, bladder, 
prostate gland, or nterus, and be diagnosed according to the 
epithelia present, the connective- tissue shreds are frequently of 
very large size, but not characteristic. Here peculiar, glistening, 
coarsely granular, almost homogenous corpuscles, smaller than 
pus -corpuscles but larger thau red blood- corpuscles, are found in 
large numbers and variously sized groups. 

6. Hypfrirophy of Prostate Oland. — An enlargement of the 
prostate glaud, when slight and unaccompanied by an inflamma- 
tion, will not give connective -tissue shreds in the urine. As 
soon, however, as the hypertrophy becomes more pronounced and 
is accompanied by an inflammation, connective- tissue shreds, which 
may be small and scanty, will invariably appear in the urine, with 
pus- corpuscles and epithelia from the prostate gland. Besidea 
these features, we will usually find the endogenous new-formations 
in the epithelia of the bladder or urethra, or both. 

7, 8, Cirrhosis and Atrophy of Kidney, — Every chronic 
interstitial nephritis will, sooner or later, lead to cirrhosis of the 
kidney, and every chronic parenchymatous nephritis to atrophy of 
the kidney. In both of tliese affections, connective- tissue shreda 
are also present, usually in small amount only in cirrhosis, but 
always in larger amount in atrophy. The features found in the 
urine in these diseases, besides connective -tissue shreds, are 
numerous and so constant that a diagnosis is simple. 

9. That connective -tissue shreds will also be found in small 
numbers in every intense in0ammation, is evident from what has 
been said. Tuberculosis of the kidney, for instance, even if as 
yet unaccompanied by ulceration, will give a few shreds in the 
urine. As soon as connective-tissue shreds, however small, are 
found, it becomes evident that the pathological process can not he 
a mild one. 
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TUBULAR CASTS 



Tabular casts were first cai-efully described as occurring in the 
tubules of the kidney and found in the urine by Henle in the 
year 1842. although they were probably seen a few years before 
that time by diiferent observers. Many years later, in 1867, 
Rovida gave a thorough account of their nature and formation. 
Henle considered them to be coagulated fibrin, but the views con- 
cerning their origin have become greatly changed since that time. 
They w?re at one time considered as products of secretion of the 
epithelia of the tubules, at another time as transformed or disin- 
tegrated epithelia. Later on, the blood-vessels were supposed to 
be principally concerned in their production, at least in that of 
the hyaline easts, without any participation of the epithelia. 

One of the older views was that casts are produced by the 
coagulation of an albuminous substance, the supposition being 
based upon the fact that the presence of casts in the urine 
depends upon the admixture of albumin, since Ihey are found in 
conditions accompanied by albumin, and the more abundant the 
albumin, the more likely casts will be present. This view seems 
to be nearly coiTect. Casts ai-e probably the products of an albu- 
minous e xudat ion from the blood-vessels, with the addition of the 
swollen and destroyed epithelia. In almost all cases where easts 
are present, albumin is found in moderate or large amount; but 
there are undoubtedly cases in which the amount of albumin is 
small, and, it is claimed, may even be entirely absent. The 
latter is, however, doubtful. The amount of albumin may be so 
small as to escape detection by the usual chemical raeihons 
employed ; but, according to the view of their formation, it 
would seem that a small amount, at least, must be present in 
every case. 

The appearance of casts in the urine is always of the highest 
diagnostic importance, and, if found iu any amount, they indicate 
the presence of a eroapoos or parenchymatous nephritis, the more 
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SO, the larger tbe accompany in g amount of albumin. It is i 
serted that a mere byperwinia of tbe kidqeys will suffice to throw 
casts into the urine, and also that casts CJin be found in small 
numbers when the kidneys are perfectly iutact. They have been 
described in cases of gastro- intestinal catarrh, in jaundice, acute 
and chronic auiemia, as well as in nervous affections of different 
kinds, without any accompanying inflammation of the kidneys. 
As they have been found in very small numbers only in all such 
cases, it is an open question whether true casts were seen, or 
only cylindroids, which at times it is almost impossible to dis- 
tinguish from hyaline casts. Since casts are always the products 
of an inflammatory- process, they can hardly be found in plain 
hyperemia of the kidney, unaccompanied by an inflammation. 

In order to positively guard against any errors in the diag- 
nosis, it is important to always look for other evidences ot 
inflammation in the urine, when casts are believed to be present. 
As soon as they are found, the nature of the formations is plain. 
Great difBenlty seems to exist sometimes in finding casts, even 
when they are known to exist, since, at times, they will not settle 
for a number of hours. If ui-iue is ""^TTpd t-r ittnnil for at least 
six hou rs . and is then r-.nrpf|]|lv ilponntwl the easts, if any are 
present, will anppiy ho fiMinii in tdn -j-liiii'iit iit 'thi liiilliim of 
the vessel. Attention should also be called to the fact that J^ut 
""lgnifV'"B I'""'*''''' "■•'' niii»lu'l'lt-im-. tiie U^tcttttaa at casts, and 
that a power of at j-'l^h 40Q il^'ifflfH"^""' should always be used. 
Another necessary precaution is to examine more than one speci- 
men before positively determining as to the presence or absence 
of casts. With a little care, the centrifuge can nndoubtedly be 
Bsed, but unless it is of great importance to examine a specimen 
of urine at once, the older method is preferable. 

Casts have been divided in many difl^erent ways, but, perhaps, 
the simplest is to divide them into true casts and false, or pseudo 
casts. The former alone denote the presence of a nephritis, while 
the latter are accidental formations. 



I. TRVE CASTS 

True tube casts are of six varieties. These are; (1) Hya- 
line casts, (2) epithelial casts, (3) blood casts, (4) granular 
casts, (5) fatty cast«, (6) waxy easts. 

Generally speaking, the first three varieties,— hyaline, epithe- 
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lial, and blood casta, — are found only in an active parenchjTnatous or 
croupous nephritis, while the last three, — i.e., granular, fatty, and 
waxy casts, — are found only io a chronic parencliymatous iuSamnm- 
tion of the kidney. In the first few weeks of tlie iuflainmation, 
the last three varieties of casts never appear; but as soon as ihe 
absolutely acute attack comniencos to subside, and tlie inflamtna- 
tion assumes a more subacute form, granular easts, first in sitiall, 
then in larger numbers, are seen, while the hyaline and epithelial 
casts are still abundant. Fatty and waxy easts are always sec- 
ondary products, and are never found until a nephritis has lasted 
for some time, although mixed_epithelial and granular easts, cam- 
meneing to become fatty, may be found fiveor^ix weeks after 
the beginning of the inflammation. 

AH true casts may appear in three distinct sizes, according to 
the portion of the uriniferous tubules from which they originate. 
The narrowest casts are those formed in the narrow tubules, the 
next in size from the convoluted tubules of the second order, 
while the largest are always formed in the straight collecting 
tubules. Casts from the convoluted tubules of the first order, 
those directly arising from the capsule of the tuft, never appear 
in the urine, since they can not pass the narrow tubules. 

Although not generally admitted, a great prognostic value 
undoubtedly attaches to the size of the casts. The mUdest de- 
grees of the disease are indicated by casts from the nar^'ow 
tubules, and a small number of casts from the convoluted tnbules. 
Not infrequently pedunculated- casts ai-e met with ; that is, 
formations from the place of transition of the narrow tubules 
into the convoluted tubules of the second order. Casts from 
the convoluted tubules justify the diagnosis of parenchymatous 
nephritis in the co rtical substance. Casts of all three sizes, 
the largest arising from the straight, collecting tubules, permit of 
a conclusion of parenchymatous nephritis in the whole organ, 
and upon this condition a verj- unfavorable^ ^prognosis can be 
established. 

Based upon these simple facts, a good or a bad prognosis can 
be given in many cases where the clinical features are too ob- 
scure to be of any practical value, and in a number of cases the 
bad prognosis, which had to be given on account of the presence 
of many large casts from the straight collecting tubules, and 
which did not at first seem justified by the scarcity of clinical 
symptoms, was soon borne out by the fatal end of the case. 
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That, besides these fact£, stress must always bt; laid upon the 
general constitution of the patient, which, as previously 
explained, can be positively recognized by the appearance of the 
pus-corpuscles,, need hardly be mentioned again, A careful 
examination of all the pus - corpuscles present in a given case 




will invariably show how much the constitution has been im- 
paired by disease; tJje paler the pus-eorpiisclea the more unfa- 
vorable the prognosis, and, therefore, the worse the constitution 
of the patient at the time of examination. 

1. Hyaline Casts (see Fig, 45). — Hyaline easts are pale 
formations of variable length, sometimes of considerable size, and 
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not infrequently difficult of detectiou in the urine. Those from 
the convoluted and straight coUectiug tubules are usually more 
or less regular, though the latter may bo very broad ; those from 
the narrow tubules are occasionally tortuous or spiral, and at 
times exceedingly narrow and delicate. As a rule, these easts 




are absolutely Btmcturelegs, but at times a pale granulation is 
noticeable in their interior, though this is not sufficiently marked , 
to allow of their elassiflcation as granular easts. Different for- 
mations, such as pus-eorpuscles and fat-globules, may be seen 
upon them in small numbers, but are accidental, and do not 
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change the diagnosis. In rare cases these casts may appear more 
Boiitl and of higher refraction, though their hyaline character is 
undoubted, and they must not be mistaken for waxy casts. 

AVhen verj' delicate and pale, it has been advised to color the 
casts by the addition of a drop of iodine-iodide of potash solu- 
tion (iodine, 1 part ; iodide of potash, 2 parts ; water, 300 parts) 
upou the slide, which will staiu theiu yellow, and render them 
more distinct. This is rarely necessary, since a ahaip focus, per- 
haps with the light somewhat shaded, will bring them into view 
quite clearly. In a highly alkaline urine they are indistinct, and 
after a time seem to become lost completely. 

2. Epithelinl Casts (see Fig. 46). — True epithelial casts are 
hyaline casts studded with epithelia. The desquamated epithelial 
tubes which are sometimes found in the urine, and represent solid 
masses of epithelia of varjiug length in the form of casts 
thrown off from the tubules, can hardly be called true casts, 
although they are usually classified as such. 

Epithelial casts, when present, always denote an acute pro- 
cess, and the more pronounced it is, the larger is the number of 
these easts. They vai\v in size according to their origin, but 
are never as long as some hyaline casts, and are usually quite regu- 
lar. They are of a higher refraction than the former, and can 
be easily found. The number of epithelia seen in these casts 
varies considerably. Sometimes no more than two, three, or 
four will be found in a cast, while at other times the cast is 
completely filled with them, though still showing its stmeture 
plainly. Those from the convoluted and narrow tubules contain 
the spherical epithelia, while those from the straight collecting 
tubules are usually filled with a number of columuar epithelia. 
Occasionally these casts have a yellowish color and a slightly 
increased refracting power, owing to their imbibition of the 
coloring matter of the blood. 

As long as the uephritis is acute, the epithelial casts will have 
the appearance just described, being more or less coarselj- granu- 
lar, but with the epithelia perfectly intact. As soon as the 
inflammation enters the subacute or chronic stage, their charac- 
ter chuuges and fat-globules appear. We can then no longer 
consider them pure epithelial easts. 

3. Blood Casts (see Fig. 47). — The presence of blood oasts in 
the nrrne always shows a hieinorrhage within the tubules of the 
kidney, and when seen in large numbers, the complication is quite 
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grave ; but less so in children than in adults. The appearance of 
these easts varies greatly ; they are always more irregular than 
the epithelial casta, their ends more or less roonded, and may be 




either studded with a varying number of red blood-corpuscles 
without changing their color ; or. if they have been retained in the 
tubules for some time, the blood -corpuscles lose their shape, and 
the casts take on the appearance of dark, rust-brown, granular 
clusters. 

Many of these casts will show transitional forms and have a 
more or less pronounced color. They always indicate an acnte 
hfemorrhagio process, and usually we find either hyaline or epi- 
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theliai easts, or both, with them. Besides these, coiiglomeratioua 
of fibrin, the ao-ealled fibrin cast^, are occasionally found, but, 
properiy speaking, they are not tme casts, la still rarer cases. 




Buch as hfeinoglobinuria, casts of hemoglobin, resembling the dis- 
integrated blood casts, but mach more irregular and granular, 
and of a darker color, are seen. 

4, QranuUir Casfs (see Fig. 48). — While the three varieties of 
casts just described are always found in acut« cases, or fresh acute 
recurrences of chronic iuflammatious. granular costs never appear 
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in Btrintiy acute iuflammatioiis. As a rule, they will not com- 
nienee to be formed until a number of weeks after the beg:inning: 
of the disease ; but in gome eases, especially in children after 
scarlet fever and diphtheria, they have been seen in small num- 
bers two or three weeks after the first symptoms of the nephritis 
have set in. 

Granular easts are either perfectly regular and have sharply 
defined contours, or they are more or less cur\-ed, or appear eur\-ed 
at one side while they are straight at the other. Their ends are 
either rounded or partly broken, and they may be broader at one 
place and narrower in another — a peculiarity especially pronounced 
in those from the narrow tubules. Their degree of refraction 
changes considerably, and they sometimes appear yellowish, at 
other times colorless. 

The granulation of these casts varies to a great degree, some 
being coarsely granular, others finely granular, still others partly 
the former and jiartly the latter. They may appear coarsely 
granular at both ends, finely granular in the center, or finely 
granular above and below and coarsely granular in the center, 
the gradations being many. 

Granular casts are always due to a disintegration of the kidney- 
epithelia, which will commence after a varying length of time. In 
those cases which have not as yet become chronic, the disintegra- 
tion of the epithelia can be studied under the microscope in all the 
different stages. In cases of long duration, the granules become 
changed into glistening fat-granules and -globules. 

5. Fatty Casts {see Fig. 4U). — True fatty casts are always 
secondary products of epithelial and granular easts, therefore their 
size and shape resemble the former considerably. The substance 
of all the casts so far mentioned is the same, the difference in 
appearance being given by the outer adhering formations. Con- 
glomerations of variously sized, sometimes large, fatty globules, 
without well marked contours, showing tlieir original substance, 
can not be classed as true casts. 

Fatty easts contain a varying number of small, glistening fat- 
globules and -granules, which give to the cast a high refraction, 
the cast being either completely or partially filled with them. As 
they are secondary products only, it follows that, even when they 
are present in small numbers, the diagnosis of a chronic process is 
justified; the more so, the more completely they are formed. The 
commencement of their formation can frequently be seen in both 
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epithelial and granular casts the granules becoming more glisten- 
ing and highlj refractne and flnalh changing to globules. When 
the casts are proeut m large number^ thej alwa>b denote a pro- 
nounced fattv degeneration of tht kidncv ai found in the large 
white kidne\ 




Fio. 49. Fatty Casts (X 
ilDlHl tolinli-i ; N. from DUTtm 



6. Waxy Casts (see Fig. 50). — Waxy caats are different in 
their chemical nature from hyaline casts ; they are characterized 
by wavy, fluted contours, a high refracting power, a more or lesa 
yellowish color, and a high degree of brittleness. They vary 
greatly in size, and are always more or less irregular, on account 
of their frequently broken contours. Sometimes their wavy, 
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"fiuted appearance is extremely pronoaoced, and they may resemble 
regular cork-screw windings. 

When all these characteristic a are present the diagnosis of a 
waxy cast is plain, and such a cast will never appear in acute 
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inflammations, but only in cfaronic processes, which, if the casts 
are at all numerous, are always intense. They invariably signify 
waxy degeneration of the kidney. Sometimes hyaline casts exhibit 
spiral windings, and may somewhat resemble waxy casts. These 
spiral windings are probably due to theu- having originated in the 
spiral portion of the ascending branch of the loop-tubole, and 
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have no special signifleaiice. Such hyaline casts never have the 
same high refraction as the waxy easts, and a little care is suffi- 
cient to differentiate them from each other. 

Pure waxy casts may be found studded with different forma- 
tions, which, of course, will not change the character of the cast. 




Fia. SI. MixiD Casts |X 50U). 

At times they are of extremely large size, and may then be almost 
entirely broken in different portions. 

7. Mixtd Casts (see Fig, 51). — In a large number of eases, 
when casts are present, these casts will not appear in their tme 
form, but may be more or less mixed. Any two, three, or four 
varieties maybe so intermingled as to be difficnlt of differentiation. 
The more common of these forms will be found in Fig. 51. 
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In the first row, the first cast shows an epithelial-granular- 
fatty variety, with the epithelia perfectly intact, while the other 
casts partly show how the epithelia break down and become disin- 
tegrated into grannies and fat-granules and -globules, partly the 
change of granular into fatty casts. The disintegration of the 
epithelia, in the manner here depicted, is frequently seen in sub- 
acute inSammatious. The change of granular casts into the fatty 
kind is seen in chronic processes. 

In the second row, combinations of waxy casts are shown, the 
fii-st being a fatty-waxy ; the second, a granular -fatty -waxy, while 
the third and fourth are blood-waxy casts. The first cast ia the 
tJiird row is an epithelial-blood cast ; the second a blood-epithelial- 
grauular- fatty cast, and the third an epithelial-granular-fatty- 
waxy cast. The diagnosis of a case does not, of course, become 
altered by Uicse combinations. 

Other ^tsts. — Besides these six varieties of casts, the mncns- 
casts or Tylindroids, previously described, are occasionally placed 
among the true casts ; that ihoy do not have any special significance 
has already been stated. They may contain a varying number of 
fat-globnles, but their striated, irregular appearance is sufllcient 
to clear up the diagnosis. 

Again, a separate varietj' of easts la described as being de- 
rived from the seminal tubu les. These casts are said to resemble 
hyaline costs, but to differ from them in their larger size, greater 
breadth, and greater irregularity. They are, however, nothing 
but cylindroids, and. as such, have no special significance, 
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False or pseudo casts are not infi-equently found in the urine, 
and have no connection whatever with diseases of the kidney. 
These formations are mostly CQjjgJjjjjjg^ations of different sub- 
stances ■ii^^jni'nifi'th'^"'^" nr -"""'"i or accidental formations in 
the shape of casts. When tru^ja^, especially of the hyaline 
variety, are present, together with an ahii ndance of u i-ntes. the 
latter may undoubtedly be found upon the easts to such a degree 
as to render a diagnosis of the original cast doubtfu l . 

Urate Casts {see Pig. 52).*— Among tbese formations, con- 
glomerations of urates, sometimes called uric acid casts— although 
uric acid, as such, rarely enters into their structure — as well as 
casta of urate of sodium, are not infrequently found. The for- 
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mei', consisting of i;onglomerations of nrate of ammonium, are 
described as occurring only in infuuts, and forming in them 
small, reddish brown masses, apparent to the naked eyei but 
they are also seen in adults, although very rarely. Formations 
of urate of aodiara, resembling easts, may at times be mis- 
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taken for granular easts i but tbey have the characteristic yel- 
lowish brown color of urate of sodium, and show no outlinj^ in 
many cases. When the masses of urate of sodiunni^^onieavy, 
mucus-threads or -striugs can be distinctly seen underlying them. 
Besides these, we may also see such formations composed of 
urate of sodium in transition to urate of ammonium. When 
this transition has not advanced far, granules as well as small 
globules and dumb-bells are plainly visible ; but if, on the other 
hand, the granules have all become changed to globules and 
dumb-bells, cai-e should be taken not to mistake them for dis- 
integrated blood casts. Here, too, the absence of a contour, as 
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well as the culor of the urates, will be suffit^jeiit for a dlugtiosU. 

Among the other pseudo casts, the more common are bac- 
terial, pus, fat, and fibrin casts (see Fig. 53), 

Bacterial Casts. — Bacterial casta are freqnent occiirreneea, 
especially when the urine has been allowed to stand in a warm 




room for twelve hours or more, so that a large number of 
bacteria have developed. Thev undoubtedly resemble granular 
casts BO much as to sometimes require a sharp fonusiug for their 
differentia lion. They may varj' considerably in size, but their 
outlines are n.ile and more or less irregular, and they are composed 
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of masses of micrococci, not of granules. They have no signifi- 
cance whatever, except when found in perfectly fresh urine as 
an aid to diagnosis, where they are most likely to be seen in 
severe inflammatory or suppurative piocesses. Ah a rnle, the 
micrococci become deposited upon mucus -threads. In order to 
clear up their diagnosis, it may, in rare cases, be necessary to 
add a drop or two of some strong mineral aeid or alkali, to 
which they will he seen to have a great resistance. 

Pus casts. — Pus casts — that is, cast-like conglomerations of 
pus -corpuscles, usually upon mucus — are found in some eases. 
The pus -corpuscles may be massed together, with no outlines 
visible, or they are more loosely arranged, and may contain a 
number of small fat-globules. Pus - corpuscles may, of course, 
be found in small numbers upou different true casts, such as 
hyaline or epithelial, but such formations can not be classed 
as pus casts. 

Fat. casts. — Pseudo fat casts are rare, but have been found 
in a few cases of so-called lipiiria. They consist of large fat- 
globules, having a very high refraction, and occasionally con- 
taining uiargaric acid needles. Again, a number of extraneous 
fat-globules upon mucus-tlireads have been seen ; but these liave 
a yellowish color, and can easily be differentiated. 

Fibrin casts. — Lastly, fibrin casts may be found in cases of 
hemorrhage. They may be of ^ggge size, have i^j^giilar, more 
or less shaepljfc-deflned contours, and a ve^lQVf^ ^^ ^ or yellowish 
b rown color. They consist of small, ~my. irriiiiBnlMr fihiin, and 
never occur without the presence of characteristic strings or 
bands of fibrin, In cases of hnemorrhagic parenchymatous ne- 
phritis, true Wood casts are alwaj's associated with them. 

Besides hsemoglobin, which may occur in the form of casta, 
two other varieties of pseudo casts have been described, namely, 
pigment and cholestearin easts. Peyer has seen one specimen 
of each of Ihese, but they are the rarest formatious in urine. 
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Chaptek XII 

MICRO-ORGANISMS AND ANIMAL PARASITES 
I. MWBO-ORGASISMS, OR FUNGI 

Perfectly fresh, absolutely normal urioe never conlaius miPro- 
organisma or bacteria, though they may develop in a short time 
after the uriue is voided. In fjifirjiiiifd aBiHlitjoiiT, on the other 
hand, bacteria may be p resent in large, _n umbers when voided ; 
such nrine is always more or less turbid . Sometimes a number 
of micro -organ isms may be found in otherwise normal urine, 
especially in that of the female from the vagina. In cases where 
80 large a number of bacteria is voided with the urine as to 
render it turbid, the designation Bacteriuria may be used. 

The development of bacteria in urine may be slow or rapid, 
depending partly upon the reaction and partly upon the tem- 
peratin-'.'. In an al kaliu e qrine they develop rapidly, and in a 
wjuiii iriiiiHi'iiturc may be found in Iarg_e _ nmnbers one or two 
hmii-^ aftt.'!- ilir urine is voided. Bacteria present when the 
urine is piisriytl are derived partly from the blood an! partly 
from the different portions of the gent to -urinary tract. 

Micro-organisms seen iu uriue may be divided into non- 
pathogenic and pathogenic. The former may belong either to 
the class of mould-fungi, to that of yeast-fungi, or to that of 
fission-fungi, wUUe the latter belong to the class of fission- 
fuugi. W-*r - "r ■-'■ 

Non-pathogenic Micro-organisms. — 1. Mould-fungi. — Moold- 
fuiigi or lii/jtliomi/cetiE found iu urine are either oidium, pfttieil- 
Hum glauaim, or one of the asperijilli, the latter being compara- 
tively rai-e. These fungi will be seen ouly in ac[d urine, or urine 
which was originally acid, even though it has become alkaline. 

The most commou of the hyphomycetje is the oidium laetip, 
composed of conidia and mycelia (see Fig. 54). It easily de- 
velops in small numbers in urine of a highly acid reaction, and 
can be seen with the naked eye, in the form of whitish masses, only 
when present in large amount. Such urines contain a varying 
(121) 
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number of small glubnles, in ivliieh frt'qneully a central so-called 
vacuole is observed, together with t breads of mycelia, either 
narrow and short, or quite large and branching. The globules 
ai-e the spores or conidia, and care must he taken nut to mistake 




them for rL'd.l)iood--corpusiiifia-Qr_even_fat;^qbiiiles, whii'h might 
easily be done. They vary in size, and "can generally be dis- 
tinguished by the ceutral vacuole. The threads are the mycelia, 
which ai'e, as a rule, coarselj' granular and segmented, and eou- 
tuin a number of spores. 

Besides the oidiuin laetis, both the peuicilliura glaucum aud 
different varieties of aspergilli may be found in the urine, the 
former being quite common (see Fig. 55). The diaguosis of 
peuicillium or aspergillua can be made only by the characteristic 
division of the hyphte. lu peuicillium glaucum, the most common 
mould-fungus, the hj-pha; divide and subdivide into thread- 
like formations, — the basidia and sterigniata, — the ends of which 
latter arc surmounted by a number of spores or conidia. In the 
aspergilli no division takes place, but the hj-pha terminates in a 
spherical or elub-shaned vesicle, from the peripberj' of which a 
number of short flask-like formations, — the sterigmata — are 



l-L 



nicnO'OnGjyisus axd jxjmal pjhasites 



123 



visiblf!, each of which contuiiis a siagle spore upon its upijer 

end- f ■"^>^-■> ii^-^^M-iU 

2. Xeast-fungi (see Fig. 56).— The j-east-fungi or saccf^- 

rotnyceia are fouud in acid urinej^gud are most frequently eetn in 




I 

H those contain in g sugar, where they may be present in large nuni- 

I bers. They consist of variously sized globolea or cells, the 

I larger of which contain a smaller globule or nucleus. They 

I never form mycelia, but multiply by sprouting or budding. The 
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globules have au oval or round shape, lie either singly, in twos, 
or in gi'oups of different sizes, aud are frequently beaded. lu the 
larger globules, the process of budding can be plainly seen. The 
smaller globule, or daughter- cell, sprouts out from the larger or 
mother -cell, becomes an independent formatiou, grows, and, Ju its 
turn, forms a mother-eeU. These globules may undoubtedly 
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i^appihio 1i|qqj^ ■ ..^j.p|^rj|.i..c ^ Jjqj their irregular si ze and shape, 
together with the presence of the nucleus, will be suflicieiit to 

differentiate them. ~ l^U*^ 

Fission-fungi {see Fig. 57). — The fission-fungi or nhizo- 



mycftie ai-e rarely seeu in highly acid urine, but frequently i 
urine whjeh is becoming alkaline or has already undergone an 
alkaline change, and is allowing putrefaction. When they are 
present in large numbers the urine is always cloudy, and both 
cocci nud bacilli may be found. Of the former, the most 
numerous are large cocci, lying either irregularly or in small 
chain-form, — the micrococais urea . This coccus, to a great degree, 
ciiHapij nim[[nnifnl decomposition of the urijie, the ufsrf'Ming 
transformed by It into carbonat^^ aunj^mtim. In urines con- 
taining pus -corpuscles in large numbers, both sttiphylococci and 
streptococci pyogenes, the former being small cocci grouped in 
variously sized, irregular bunches, and the latter in longer or 
shorter chains, will also be seeu. Besides these, the so-called 
tmgliea groups of cocci — cocci arranged in more or less regular 



MICRO-OBGAXISMS AND AXIHAL PARASITES 



125 



masses — enveloped in a colorless, gelatiaoas capsule, may also be 
found, as well as large cocci, the sarchuB, which are united iuto 
packets reseinbliiig corded bales of cottou, aud are usually smaller 
than the sarcinte found in sputa, Staphjlococei and strepto- 
cocci pyogenes are pathogenic, and may be found in any inflam- 
matory conditiou. 

Bacilli are usually present in varying numbers with the cocci, 
and are of different sizes, some of the small ones occasionally 
lying in twos, being formerly called biiclerium ttrmo, one of the 
varieties of putrefactive bacilli which cause ammoniacal decompo- 
sitioii of urine. Others, among them the bnrilltig, or bacterium 
tirfie, are larger, and there are still others larger than the latter, 
among which the banllus subiUis. or hay bacillus, is common. 








These bacilli are foand to have i 



viiTI'jpg nnn.iii]j of motion. 



some being verj- active, others only slightly movable, and some 
Tivithout motion. 

Besides the single bacilli, the urine not infrequently contains 
threads, composed of individual rods, — the Icptothrix threads, — 
which may be quit* abundant. There are cases of chronic 
cystitis, iji which the urine, when voided, contains leptothrii; 
threads in large numbers, and in which the cystitis seems to be 
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caused by the leptothrix ; these tbreods may lie upon as well as 
between the epithelia. In such eases whitish masses of small 
size are found ia the freshly voided, cloudy urine, and when 
examined under the microscope are seen to consist of conglom- 
erations of bladder epithelia with many leptothrix threads. 
Cases of this kind may last for many years, and frequently recur 
in spite of all local treatment ; such a case might be termed 
Mycosis lepMhricia cgsfiiUs. 

Pathogenic Schizomycetj:. — Among the pathogenic bac- 
teria, the most important are undoubtedly the gonococci and 
tubercle bacilli, which ai-e not infrequently found in urine, and 
for which careful searcli must, when necessary, be made. For 
the detection of these, it will always be necessary to color the 
specimens, and the mode of procedure is the following : Select 
the thickest portion of the urinary sediment or the threads, 



any are present, as will be the case in every chi-oiiic gonorrhoea, 
and by means of a sterilized needle spread carefully over per- 
fectly clean cover- glasses, taking n e vet ijEaft - Quut four, hat pref- 
erably six or moi-e. Allow the glasses to dry thoroughly, and 
draw them through the flame of an alcohol lamp or a Bunsen 
burner in a moderately quick manner, specimen side upward, 
thi-ee times, partly to fix the specimen upon the cover-glass, and 
partly to coagulate the albuminous substances present. Then 
color the specimen with an aniline color, either fucbsine, methy- 
lene blue, or gentian violet. 

Gonococci. — In searching for gonococci in the urine, the cover- 
glasses are best colored, for a few seconds tn one or two 
minutes, either with a plain watery fucbsine solution, made by 
taking one part of a concentrated alcoholic fuchsine solution 
{one part of fuchsine in substance to four or five of absolute 
alcohol) to eight, ten, or twelve parts of distilled wat«r; or with 
a methylene blue solution — twelve' or fifteen drops of a concen- 
trated alcoholic solution to one ounce of wat«r, to which one 
drop of a 5 per cent canstic potash solution has been added. 
Either one of these solutions, if carefully made, will keep a 
long time, and is always ready for use. 

After having passed the cover-glasses through the flame, as 
just described, a small amount of the coloring solution is 
dropped upon the specimen and allowed to remain for from a 
few seconds to a minute or two, the former being sufficient when 
fnchsine is used, the latter being necessary when methylene blue 



HflCBO-OSGASISMS AXD AXIilAL PARASITES 



12T 



is employed. After coloring, the cover-glass is rinsed in water, 
the lower surface dried, and the specimen either at once mounted 
upon a slide and examined in water, or dried and mounted in a 
drop of Canada balsam. 

Although the gonococci can be seen with a power of 500 
diameters, it will always be better to use a power of at least 
700 or 800 diameters and an Abbe condenser. In specimens so 
prepared, the gonocoetti, as well as the nuclei of the pus-cor- 
puscles and epithelia, are colored. The pus-corpnecles wit! be 
seen to contain one or more nuelci. 

In oases of acute {^nnon-lKva (sfe Fi". JS) the gonococci, or 

@© @ @ ® 




I micrococci gonorrhtew, are found in large numbers in the urine, 

I not as numerous as in the gonorrhteal pus taken directly from 

the orifice of the urethra, but still very abundant. They are 
seen both in the pus -corpuscles and lying free in variously sized 
gi-oups. The pus -corpuscles are numerous and mucus -threads in 
small numbers are always present. I'rethral epithelia are also 
usually found, and may contain groups of gonococci. 

Gonococci were first discovered by Neisser in the year 1879, 
and cultivated by Bumm in 1885. They are, as a rule, found 
in twos, either singly or in groups, with the adjacent surfaces 
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flattened and separated b.v a colorless intei'spai'e, giving the 
so-called biscuit shape. The more or less regular groups of 
diplococci are found either entirely within the pus -corpuscles or 
epithelia, or lyiug entirely free, but never half-way within and 
half-way free, tliough large groups, completely filling the pus- 
corpuscles, may slightly overlap the periphery. Again, no mat- 
ter how completely the pus -corpuscles are filled with tbem, the 
nucleus or nuclei will alwa>"s remain free, though here, again, 
individual cocci may be found upon the periphery of the nucleus. 
These features, though perhaps not absolutely characteristic, are 
sufficiently so for all practical purxK>ses. 

If any doubt remains about their character, a few specimeus 
shoul3 'l5e"eolored with a gentian violet solution, either a 1 per 
ceut aqueous solution (gentian violet 1 part, distilled water 99 
parts), or an aniline water solution, made by adding 5 parts of 
a concentrated alcoholic solution Xo 100 parts of aniline water 
(aniline oil 1 part, distilled water 20 parts, and filter) for a few 
minutes and subjected to Gram's solution (pure iodine 1 part, 
iodide of potash 2 parts, and distilled water 300 parts) for one 
or two minutes. The specimeus are now washed in alcohol, then 
rinsed in wat^r and recolored with a 1 or 2 per cent vesuvin 
solution (vesuvin 1 or 2 parts, distilled water 99 or 98 parts) 
for a few minutes, again rinsed in water, and either examiued 
in water or dried and mounted in Canada balsam. 

When subjected to this method, the gongcowri will have lost' 
their original vjol»fr-«tBtn and have taken up the vesuvin, being, 
therefore, colored brown. This method at once differentiates them 

from the staphylococci, which rptain ]-|ipir vinjpt. ci\\t>v If all the 

features enumerated, especially their characteristic grouping 
within the pus-corpuscles, and the loss of their violet color by the 
last-named method, are present, no doubt whatever will exist at! to 
the character of the cocci. 

In acute coses of gouorrhcea, the search for gonocoeci is very 
easy ; bnt this becomes a more difficult matter in the chronic 
cases, where only a small number of gleet-threads are found in the 
urine. Frequently it is of the utmost importance to determine 
( the preHence or absence of gonoeocci in such cases, and the gleet- 
t li re ads a re subjected to the methods jnst described, and care- 
fii||^ PYinninprf In this Work it is never advisable to depend 
upon a power of 500 diamet«rs, but higher powers, even a homo- 
Efeneons immersion lens, should be used, and a large number of 
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specimens carefnlly examined. The features found in such a 
gleet-thread, containing gonococci, are shown in Fig. 59. 

Pas-corpuscles are never so abundant in these cases as in the 
acute, and may even be quite scanty, but mucus-threads as well ne 
corpuscles are numerous ; epithelia from the urethra, and usually 
from the prostate gland, will also be seeu. The gonococci are 
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alwaj-s found in smaller nnmrfere, bnt only singly or in small 
groups, and the cocci seen should never be diagnosed as eucli, 
unless some are found within the pus -corpuscles. Besides jjouo- 
eocci, such threads will always contain ii-regnlar groups of staphy- 
lococci ; these may be either free or in groups, lying partly 
within pus -corpuscles and partly outside. In some cases, sti-epto- 
cocoi, usually in rather small chains, are also present, as well as 
the micrococcus urese in chains or irregular small groups. 

Other Cocci. — Besides gonococci, other pyogenic cocci, both 
staphylococci pyogenes and streptococci pyogenes, are found in 
urine, bnt as may be expected, only wherever there are large num- 
bers of pus- corpuscles ; they, therefore, have little practical sig- 
nificance. The staphylococci are the staphylococcus pyogenes 
aureus, albus, and citreus, which can only be differentiated by 
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culture methods. Besides the streptococcus pyogenes, a strepto- 
coccus, which can not be distingnished from it, but has been 
described by Fehleisen as beiug the cause of erysipelas, may be 
found in all eases of erysipelas in which a nephritis is at the 
same tiiue present. Micrococci have also been seen in the urine in 
septic processes, as well as in endocarditis. 

Tubercle bacilli. — The presence of tubercle bacilli in mod- 
erate nnnibera in the urine is always a symptom of tuberculosis 
somewhere in the genito-urinary tract. Its exact location can 
easily bo determined by the characteristic epithelia. As a rule, 
they will be found in larger numbers only when an nlceration has 
taken place ; and whenever the diagnosis of an ulceration can be 
made from the different features found in the urine, together with 
an impaired or broken down constitution, it will be best to 
examine for tubercle bacilli, even though distinct clinical symp- 
toms of a tubercular process have not as yet developed. 

The search for tubercle bacilli in the urine is by no means an 
easy one, and many drops may have to be examined before 
arriving at a definite conchisiou.. The appearance of the nrine 
is no criterion, since bacilli inay be present in small numbers 
in rather clear urine, though as a rule, it will be more or less 
turbid. They can be found in either anjicij^fleutral, or alkaline 
wine, though a large number of salts renders their detection still 
more difficult. The t hickest po rtion of the sediment only should 
be used for the preparation of cover-glass specimens, and here the 
use of the centrifmja offers an undoubted advantage, the bacilli 
being more easily discovered in a centrifuged than in a nnn-een- 
trifuged urine, since the centrifuge throws down all bacilli in 
larger numbers than is the case with nrine which has been allowed 
to settle for a number of hours. 

The methods employed for detecting tubercle bacilli are 
numerous; but the best are the Koch-Eh^Iich-^Veigert aniline 
water and the Ziehl-Neelsen carbolic acid water methods. Whether 
fuchsine or gentian violet is used with the fonner method is per- 
fectly immaterial. An aniline water fuchsine solution is made by 
adding enough of a concentrated alcoholic fuchsine solution to 
aniline water until saturation takes place ; that is, until a distinct 
film appears at the top of the solution ; this will usually be one 
part of the alcoholic solution to six, eight, or even ten parts of 
aniline water. The aniline water is prepared by thoroughly mix- 
ing one part of aniline oil with 20 parts of distilled water, 
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and filtering tlii-ough a double layer of flUer-paper. This solution 
must be perfectly clear. The cover- glasses, which, when dried, 
have been passed throagh the flame, are now dropped apon the 
solution, specimen side downward, so as to float, if possible, and 
allowe<l to remain in it for twelve honra, if kept at the tempera- 
tnre of the room, or forty minutes if the solution is kept warm. 
It is not advisable to heat the cover-glasses over the flame for a 
few minutes after having dropped the coloring solution upon them, 
as such specimens are usually not as clear as they should be. 

It has been shown by Koch that while tubercle bacilli take 
on the coloring matter slowly, they are then not readily decolor- 
ized, in TOUtradistinction to other bacteria, which wili qnickly lose 
their color when subjected to the action of strong acids. The 
cover- glasses, after being colored, are, therefore, placed into a 
strong acid solution, preferably a 2.^ per cent nitric acid, for a 
few seconds or half a minute, and are then thoroughly washed in 
a 60 per cent solution of alcohol until alt color has disappeared, 
rinsed in absolute alcohol and in water, and may either be ex- 
amined at once, or, l)etter, are recolored with methylene blue, 
again rinsed in wat«r and examined in water or Canada balsam. 
The tulierele bacilli, if auy are present, will now be seen in the 
fonn of red rods, while all other features in the specimen are 
colored blue. Instead of aniline fuchsine, aniline gentian violet 
can be used, and vesnvin employed as a recoloring agent. Muri- 
atic or sulphuric acid may be used instead of nitric acid. 

A specimen of tubereulosis of the kidney, colored in this 
manner, is shown in Fig. 60. The features which can easily be 
recognized are tuberele bacilli in moderate numbers, pus-cor- 
pnscles, epitbelia from the convoluted tnbnles of the kidney, 
epithelia from the pelvis of the kidney, mucus -threads, mucus- 
corpuscles, and various cocci. 

Although specimens prepared with an aniline water solution 
give excellent results, there is one objection to this roelh(«i, which 
is that the solution does not keep, and has to be prepai-ed fresh 
every week. Many bacteriologists, therefore, prefer to use nirhl 
Neelsen's cjirholie nrifl fnabninn method. The solution is pre- 
pared by taking 90 parts of a 5 per cent carbolic acid solution, 10 
parts of alcohol, and 1 part of fuchsine in substance. This is 
undoubtedly the simpler method, and gives good results as long as 
the solution is not too old. With it the specimens need not be 
colored longer than one or two honrs, when kept at the tempera- 
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turo of the room, or tweuty minutes when dropped m a warm 
solution. The deeoiorizing and recoloriug processes are exactly 
the same as with the Kocb-Ehrlich-Weigert method. 

Sineo examination for tubercle bacilli in urine is not an easy 
matter, it is invariably best to use those methods which will yield 
uniformly good resnlls, and not to hasten the process of coloring. 
With the two methods jnst described, the tubercle bacilli can 




w 


■ 




b 


T 


/Si 


iY 


«> ^ 


/-, 








®i 


4 


^ 


y® 


:^ 


<® 






FlQ 


CO, 


Tt'BEH 


HL-LO 


BIS or 


HE KUIS 


V IX 


TB, 


abtnlt bulll 


: PC 


VUB^v.n 


DOKl 




romroD 


; PE 


«pttb<11 


imtn 


UII.C 


vi»otk 


My 


us, in 


(™>-thw.d 


• : MU, 



always be detected if preseHt, though they may be very scanty, 
and found only after a long and patient search. 

Typhoid bacUli. — Among the other pathogenic bacilli found in 
urine, the typhoid bacilli have been diseovei'ed in large numbers 
in eases of typhoid fever, though never at the commencement 
of the disease, and they are not, therefore, of much practical 
value for the diagnosis. Poniklo, in the year 1892, was the first 
to call attention to the presence of typhoid bacilli in the urine, and 
since then the bacilli have been found by different obser^'e^s. In 
most eases described, the evidences of a more or less pronounced 
nephritis or of a lupmorrhage were also present. The bacilli may 
persist in the urine for weeks and even inontliK, and nmy be 
extremely abundant. 

Bacterium eoli omiuunf. — The hiirt'riinii rnU r<iinmunc i.s 
not infreqnently pri'.feiit in urine, cspecinlly in prononuced in- 
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flaminations, such as severe cystitis ; it may be found in large 
numbers, and is ineiitioued by some writerB as a common cause 
of cystitis. In the yuar 1895, Pluym and Laag described it as 
tlie sole cause of a urethritis which gave all the symptoms of a 
gonorrhccal infection, in which gonocoeei were entirely absent, 
but the bacterium coli commune was found in lai-ge numbers, 
lying mostly within the pns- corpuscles and epithetia. 

Other bacilli have also 1>een described as being present in 
various diseases of the genito-urinary tract, but they are of no 
diagnostic value. 

Ariinomytfs. — The fungus known as actinomi/ces (see Fig. 61), 
is of rare occurrence in the urine, but is undoubtedly found in 
actinomycosis of the internal organs, where the disease affects the 
gen ito- urinary tract Tin* i-laasiflcation of this fungus has long 




been undecided, though later researches place it among the fissiop- 
fungL 

The fungus consists of variously sized conglomerations of 
highly refractive, irregular, club-shaped masses. The club-shaped, 
cylindrical, or pear-shaped masses terminate toward the center in 
n point or fibrilla. which loses itself in a mass of grannies, 
amidst other similar fibrillee. The individual club-shaped elements 
greatly vary in length, but all terminate in the center. 

The urine from which the accompanying drawing was maae 
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was turbid when passed, and gave all the maeroscopieal evi- 
dences of a chronic cystitis. It contained a few small granular 
masses which proved to be actinomyees. The features pi-esent 
ander the microscope were numerous, and conclusively showed 
a chronic uleemtive process in the bladder; there were pus- 
corpuscles in large numbers ; epithelia from the bladder, espe- 
cially cuboidal and columnar ; numerous connective -tissue shreds ; 
fat-granules and -globules ; large zooglcea masses ; mncns- 
threads and -eorpusi^les, and the actinomyees fungus, which was 
perfectly characteristic, so that the diagnosis of a chronic 
ulceration of the bladder, due to actinomyees, could easily be 
made, The reaction of the nrine was alkaline. 



II. AJ^iMAi^£AJUJiLri:Ji~UB. ESIOZOJ. 

Trichomonas Viigiiuilis {see Fig. C2) . — Of all the animal 
parasites, the most common is the triehomotuis vaginalis, which 
belongs to the class of infusoria. It occurs in the urine of 
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females, being a frequent but perfectly hannlep inhabitant of 
the mucosa of the vagina in eases of leucorrhoe a. Although 
it baa no pathological significance, its occurrence and shapes 
must be known, since it otherwise might be mistaken for 
different formations, especially when small. 
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Trichomonas is of an oval or somewhat irregalar form, auil 
usually lias a tail- like extremity. This exti-emity, mostly of 
the same size as the body or a little longer, may oeeasioually 
be three or four times that size, of considerable thickness, and 
striated. It may, however, be nothing but a small filaiueut 
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like a flagellum. In the interior of the body one, two, or more 
small formations, similar to nuclei may be seen In many cases 
one or more cilia are given off from one extremity or side. 

Echinocoeci (see Fig 63) — Tbe^e entozoa although rare, do 
oeeasionaily occur in the urine and maj either have developed 
directly in the urinary organs or ha%e ruptured from some 
neighboring organ. The charai teristic parts of the echhiococrt, 
found in the urine, are the ^mJUttfi. as well as portions of the 
membrane ; scolices ma} albO be found 

The echinocoeci cvsts a" such will never be seen in the 
urine, and in a suspected case it mav become quite difBcult to 
find the characteristic portions. The scolices are small, usually 
round, and supplied with a wreath of booklets. The individual 
booklets do not vaiy in size to a great degree, and their -sliapes, 
although differing somewhat, are more or less identical. Parts 
«£ the membrane which have a concentric striatiou may at 
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times be present. In the specimen from which the illustration 
was taken, the different portions here shown could only b» 
found after patient search, but were characteristic. 

In all cases in which parts of the eehinococei are found in 
the urine, evidences of a hieinorrhage or an tilceration. or both, 
will be present. As a rule, red blood -corpuscles are numerous, 
together with epithelia and connective -tissue shreds from the 
organ in which the cysts are located. Pus -corpuscles are usu- 
ally abundant. When" the eehinocoeci have directly developed 
in the urinary organs, the kidney is the general location, and 
epithelia from both the convoluted and straight collecting tubules 
are present, 

Distoma Swmatobium (see Fig. 64). — The parasite, distoma 
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hiematohium, or Bilhanta hcemalobia, so called from Bilhapz, 
who first described it, has probably never been found in the 
urine, but its eggs do occur in some cases. It is common 
in hot climates, especially in Egypt, and is found in the 
portal vein and its branches, the splenic and meaenterio 
veins, as well as in the venous plexuses of the rectum and 
urinary bladder. 
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In onr climate distoma htematobium is rarely found, but 
does oci?ur. A case of this kind was recently described by 
Brooks and Sondem, who found the eggs in the urine in con- 
siderable numbers. The illustration was taken from this urine. 
and in every drop examined a dozen or more of the ova were 
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present. They have an oval or flask-like shape, are large and 
taper considerably at one extremity, the other being rounded. 
They consist of a moderately thick, highly refractive capsule, 
are coarsely granular, and contain quite a number of small. 
roundish, granular bodies within a membranous formation. 

When these ova are found in the nrine, blood-eorpusclee, pus- 
corpascles, aud epithelia, usually from the bladder, are eeen, shov- 
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ing a btemorrhage or inflammation of the bladder. Id most cases 
fat-globules and -granules are also present in considerable num- 
bers. Tbe parasites may invade auy portion of the urinary tract, 
especially the iiret«rs and pelves. 

Filnrin Sanguinis Homints (see Fig. 6j). — This parasite is 
also of rare occurrence in our eliniate, but common in other 
climates, as in the West India Islands, Egypt, China, and Japan. 
It seems to be transferred to human beings through mosquito 
bites, and may be extremely abundant in the blood ; in urine it 
may be found in varying numbers in such cases. It consists of a 
cylindrically shaped body, a short, rounded head, and a long, 
thread-like, pointed tail. It is granular and frequently striated. 

When the parasite appears in the urine, it may either cause 
severe hematuria or the condition known as ci^iuria, or more 
frequently both. It is claimed that it may be present iu perfectly 
clear urine, but this must be very rare, since, as a rule, the urine 
presents a milky appearance when voided, and upon examination 
is found to contain a large amount of fat, in the form of small 
globules and granules, as well as the evidence of a more or less 
pronounced htemorrhage. Pus -corpuscles, as welt as different 
epithelia, will usually be present in small numbers. 

When such a milky urine, denoting chyluria, is examined, 
Slaria must always be looked for, siuce the parasite is almost 
iuvai'iably the cause of this condition. It may be present in 
large numlwrs in the urine, so that there will be no difficulty in 
finding it; but on the other hand, it may be scanty. In examin- 
ing for filaria, it is advisable to take the_fi£gl_juijja_voided in the 
morijifls, since it is a well known fact that the parasite i s active 
at night, or rather during the resting hours of the patient, and 
can then be found in large numbers in the blood, while it is quies- 
cen t during the working hours , and can not be found. 

Ascarts Jjummcoides (see Fig. 66). — Although in rare in- 
stances only, the round worm, iisraris lumbricoiHes, of such com- 
mon occurrence in the intestinal tract of children, may be found 
in the urine, having passed into the bladder through the urethra. 
Portions of the parasite and a number of ova will then be present 
in the urine. 

The nrine from which the illustration was taken gave all the 
featui-ea of a severe acute catan-hal cystitis. It contained a 
small number of minute particles, which proved to be the ova; 
alao a part of the body of an ascaris. TheVui^ of a yellowish 
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brown color, are round formations, inclosed ia a t lijn. irrt^gu lar 
c a panic and a aooiewhat tliic ker membrane ; the interior is 
cQarselj_.eraiiular atui contains a nuclens. The parasite itself ia 
of considerable size, has a cylindrical body, a narrower, tail-like 
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esti-cmity, and a head consisting of three papillteform nodules; 
it is only found in the urine in very rare instances. 

Olhfr Parasilex. — Other parasites which may possibly be 
found in the urine are the Strongglus gigns, Oxijuria vemiicii- 
laris, and the Oercomoans uri nanus. The strongylus gigas 
resembles the aacaris lumbricoides, although it ia ranch larger, 
and its head contains six papillieform nodules instead of three. 
The oxynria vermicularis is a small, thread-like formation, and 
the cereomonas urinarius a small infusorium, which consists of 
an oval, granular body, and contains a nurnlier of cilia. These 
parasites are extremely rare and of no practical importance. 
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the cnticle ; their structure is 
faintly striated. Hairs of dif- 
ferent animals have different 
forms, and we may observe 
tiie central medullary eanal 
and a varjiug amount of pig- 
ment. 

Any of these fibers may 
^•i; found dyed in different 
'■olors, which is sometimes 
Ignite misleading. 

Humait Hairs. — Human 
hairs are also not infrequently 
found in the urine, and may 
I If kuown l)y the flat epider- 
mal scales, firmly attached to 
each other, which form the 
main mass of the hair, and 

by the varying amount of pigment. 

Feathi-r {see Fig. 71). — Feather may appear in the shape of 

branching formations, which have their origin at the quill, and 

run in different dii*ec- 

tions, or in single barb- 

ules. The quill is striated. 

The barbules are composed 

of different sized links, 

and gradually taper toward 

the ends, which are whip- 
like. 

Scales from Moth (see 

Fig. 72).— Scales from the 

wings of insects, sueh as 

moths, may also be found. 

They are more or less deli- 
cate, serrated plates with a 

stem-like projection, and 

vary considerably in length 

and breadth. 

Stnrch- Ohbules (see 

Fig. 73).— Starch-globules 

are frequently seen in the Fm. 7i. fkatheh (; 
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urine. They are more eomniouly 
found in the urine of females, 
etareh powders being extensively 
used for dusting purposes, but 
individual globules from the un- 
derwear are also seen. They are 
oval or round, highly refraetive, 
and vary greatly in size, with a 
more or less central hilnm or 
u mbili cus, around which are con- 
centric striations. The hilnm may 
be either round, oval, or irregu- 
lar, at times quite large, at times 
small, and occasionally appearing 
as if split. 

The different varieties of starch, 
although having the same charac- 
teristics, vary iu shape as well as 

in size. The three most frequently foand in the urine are r 
starch, com-stareh, and wheat-starch. Rice-starch always ap- 
pears in the form of oval or oblong, quite regular globules of 
medium size. Corn- 
starch is smaller, ii-- 
regular, at times al- 
most hexagonal, and 
contains an irregular 
hilnm. Wheat -starch 
consists of large glob- 
ules, as well as of 
small, irregular form- 
ations, in which latter 
the hilum may be eu- 
tii-ely absent, or is 
present only in the 
form of a dot. 

Lycopiitlnim (see 
Fig. 74). — Lyeopo- 
dium, somewhat simi- 
lar to starch, and also 
considerably used for 
dusting purposes, con- 
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sista of globular formations of 
different sizes, with a distinct 
sliLJ], and studded with peculiar 
thorny proje;;tions. Many glob- 
ules Been in urine are partially 
broken, and in some an irreg- 
ular or triangular division is 
noticeable. 

Cellulose (see Fig. 75) . — 
Cellulose oeeura in the urine 
in a variety of forms, some- 
times in Bmall, sometimes in 
large masses. It varies consid- 
erably, according to the plant 
or portion of plant from which 
it is derived, and may be brown, 
pale yellow, or practically color- 
^■^ ''™'' less. It may be seen in the 

urine in the form of a franiework, sometimes angular, the 
individual cells being connected with each other bv the inter- 
cellular substance. In the interior of manv though not in all 
cells, a nucleus, usually somewhat irregular wdl be present and 
both the cells and the nucleus 
ari' granular. 

Instead of the irregnlar 
angular cells, perfectly reg- 
ular, either rectangular or 
square cells, with large, reg- 
ular, oblong nuclei, may be 
seen, and these may also bc 
found singly or in masses. 

Cork {see Pig. 76).— A 
common variety of cellulose 
seen in urine is cork. This 
occurs either in single cells 
or smaller conglomerations, 
and has a yellowish brown or 
reddish brown color. The 
iudividnal cells are irregular 
and greatly vary in size. 
Tiiey are either perfectly 
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hoinogeneouH or contain a small 
number of indistinct granules. 
At times, many of these cells 
will be found closely packed 
together. When the cells are 
thin, they may possibly be mis- 
taken for epidermal scales, but 
their color is always sufficient 
to differentiate them from the 
latter. 

Oil-Olobnlfs and Air-Buh- 
hles (see Pig. 77). — Extraneous 
fat- or oil-globules are of com- 
mon occurrence in urine. They 
may be very large or extremely 
small, and are either perfectly 
round or irregular. They have 
a high refraction, and can fre- 
quently be differentiated by their yellowish color. The smallest 
globules might perhaps be mistaken for fat-globuleg voided 
with the urine, but are almost invariably associated with the 
larger, more irregrnlar, 
yellowish globules. 

Air-bubbles also vary 
in size to a great degree, 
and may be either round 
or iiTcgular ; they have 
a sharply defined, double 
contour and a blue ( 
bluish black refraction. 

Flaics in Glass (see 
Fig. 78).— Flaws 
glass, as well as scratches 
-in the cover-} 
easily lead to a mistaken 
diagnosis. The flaws are 
in-egnlar in size and shape, 
and frequently resemble 
the wings of a butterfly. 
They have a faint blue 
refraction and are usually 
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pale. A little care is safflcient to diagnose them, and if their 
identity 18 not plain, a cbange of the glass will suffice to note 
their character. 

Rnst - particles in both the cover - glasses and slides also 
occur, and are larger or smaller, dark or rust-brown irregular 
masses, which must not be mistaken for coloring matter in the 
urine. The smaller masses somewhat resemble hfematoidin crys- 
tals, but are always more irregular. 

Vegetable. Matter (see Fig. 79).— Vegetable matter of dif- 
erent forms may be found in the nrine as an admixtare from 
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the fa?ees. Different plants, which remain partially undigested 
and may be passed with the faeces in small masses, will present 
a variety of features. Spiral fibers from the air-vessels of 
plants are quite numerous in such masses. Hairs of plants, as 
well as vegetable -fibers, the latter resembling connective -tissue 
shreds, will be found, besides particles of cellulose. We may 
furthermore see starch- and ehlorophyl-globules, masses of 
spores, fat-globules and margaric acid needles. 

Faces (see Fig. 80). — Normal fteces may occasionally be 
found mixed with urine, and their constituents must l>e known. 
If they are present, and their accidental admixture can be 
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exclnded, the diagnosis of a fistul a can he made. Althongh 
their features vary greatly, depending upon the food, the most 
common with a mixed diet are the following : 

Partly digested muscle-fibers of a yellowish or browu color 
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VeUETABl-B MaTTEH (XaUO). 
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Ch. cMorapbrl-cEobalB ! F. Fal-ilDl 



are almost constantly seen ; in many the striations will be 
plainly visible, while in others no stmctnre can be made out. 
Connect] ve-tissne shreds from the meat diet, in small numbers, 
are also present. Spiral fibers, hairs of plants, and different 
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forms of cellulose are almost constant ingredients, as well as 
starch- and cliiorophyl- globules, and fat iu the form of globules 
and needles. 

Mucus-threads and mucus -corpuscles are usually found in 




Flo. 80. KoRHAt. Fmcms (X500). 
KF. mudfrflban ; CT, connociiveilHae «fa»ds i Bp, iplnl flb« i C, nllnloH : H. failr 
of pknti MB. monii-IhRid : UC. muntfoiyattlB -. &. *pllli(lU ; Ph. trlpla phiMphaUt^ 
Si, >tmh-|lDln)l>« ; D, debrln : U. mmtlDm CH. urelna ; 8>. aa«hamiirHii F. (al^obolei 
wiiUilnlDt nu'gartii Mid un<dJv) ; BC. bacilli atiil cocci. 

normal feecea, as well aa different varieties of epithelia. The 
latter are mostly of the flat variety, derived from the mncons 
membraue of the anus, although a few columnar epithelia are 
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not rare. Crjrstals of various kinds, but most commonly triple 
phosphates, may be quite abundant. Different non- pathogenic 
bacteria, such as conidia and mycelia in small numbers (un- 
doubtedly secondary products), saccharomyces, and large numbers 
of bacilli and cocci, may be found. Besides these features 
masses of debris, digested material, in smaller or larger con- 
glomerations, will be seen. 

The extraneous matters here enumerated as occurring in the 
urine are those which are more commonly found ; but other 
features may be seen at one time or another. For instance, 
water-fungi of different varieties, although rare, are known 
to occur in urine. It will, however, be a comparatively easy 
matter to recognize most of the extraneous objects. 
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Although it Las been customary, in arriving at a correct 
diagnosis of diseases of the genito-urinary tract, to consider the 
inieroacopical examination of the urine as only of secondary 
importance, and, in diagnosing the different inflammatioDB of the 
kidney, to rely solely upon the presence of casts, a perusal of the 
previous pages will show that the microscope is not only of the 
utmost importance in all these affections, but is frequently the 
only means of arriving at correct conclusions as to the natui-e 
of the case. 

It is a well known fact that in mauy cases in which a email 
amount of albumin is present in the urine, and in which the 
clinical symptoms seem to point to a nepbritis. even if only 
slight, that diagnosis will not be made, because frequent exami- 
nations of the urine fail to reveal any tuhnlnr casts, and the 
physician is apt to rest satisfied with the diagnosis of "fuuctional 
albuminuria ; " yet a large number of not infrequently severe 
cases of nephritis exist which never show casts in the urine. 
In cirrhosis of the kidney, for instance, the presence of casts is 
extremely rare, and when they are present at all, are so scanty, 
in most cases, as to be entirely overlooked. 

On the other hand, many cases of nephritis, often lasting 
for years, will give such ill-defined clinical symptoms that a 
kidney inflammation is rarely thought of; and the examination 
of the urine, if made at all, is done rapidly, and merely with 
the idea of satisfying oneself that casts are not present. Many 
of these cases will show only a trace of albumin in the coni- 
Hiencement stage, and might not only be greatly benefited, 
but entirely cured, if a pi-oper diagnosis were made soon 
enough. 8uch a diagnosis can always lie made from a micro- 
scopical examination of the urine, even without the presence of 
casts, aud the larger number of the mild cases never show easts 
in the urine at any time. 
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The diagnosis of an infiammation or other affection of the 
kidneys is undoubtedly the most important ; but a mieroscopical 
examination of the urine may also be the only means of positively 
diaguosing the nature of a disease of the pelvis of the kidney, the 
bladder, and the prostate gland, as well as of clearing up a 
suspected case of inflammation of the seminal vesicles. In the 
female, an inflammation or ulceration of the vagina, the cervix 
uteri, and the mucosa of the uterus can often be positively 
identified from the examination of urine, without the necessity 
of an examination of the patient. It can thus easily be seen 
that the microscope plays an extremely important role in genito- 
urinary affections, either giving the first evidence of a disease, 
or helping to clear np a doubtful diagnosis. 

In the following pages only those affections will be con- 
sideifd which can be positively diagnosed from a microscopical 
examination of the urine. 
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I. INFLAMMATIONS OF THE KIDNEY ASD PELVIS 

Classification. — There are probabiy no diseases ia which the 
opinions of pathologists differ so much, and in which the 
nomenclature is so varied, as in inflammations of the kidney, 
— nephritis. The result mnst necessarily be confusion. Such 
different terms as Bright's disease, interstitial, desquamative, 
exudative, parenchymatous, and diffuse nephritis are met with, 
aud congestion, hypersemia, glomerulitis, pyelo- nephritis, and 
amyloid disease are all looked upon as differeut affections. 
While some authors use the term Bright's disease as indicat- 
ing all the different varieties of nephritis, others call diffuse 
nephritis Morhus Bnghiii ; others, parenchymatous nephritis; 
and still others, combinations of different varieties. 

One classification* gives no less than seven different varieties 
of Bright's disease: (!) Congestion of the kidney; (2) acnte 
parenchymatous nephritis ; (3) chronic parenchymatous nephri- 
tis ; (4) acute diffuse nephritis ; (5) chronic diffuse nephritis ; 
(6) acute interstitial nephritis; (7) chronic interstitial nephritis. 
Besides these, this classification gives suppurative nephritis and 
pyelo-uephritis separately. 

Another classificationt of Bright's disease is the following: 
(dj Acute nephritis (acute Morbus Brightii), in which acute 
htemorrhagic nephritis and acute glomerulo- nephritis are in- 
cluded; (b) chronic nephritis (chronic Morbus Brightii), which 
is again divided into four varieties — (1) large white kidney 
(inflammatory fatty kidney), (2) large red kidney (chronic 
hemorrhagic nephritisl; (3) secondary cirrhosis of the kidney, 
and (4) contraction of the kidney (cirrhosis, granular atrophy 
of the kidney). Besides these, this author speaks of interstitial 
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suppurative nephritis (pyelo-nephritis and embolic supporative 
nephritis), as well as of fatty, CHlcareoiis, and amyloid degenera- 
tion of the kidney. 

Without going any further into the different classifications, 
whi(?h no two authors give alike, the latest classiflcatiou* only 
will be mentioned : This simply gives the varieties as acute 
and chrouic nephritis, dividing the latter into chronic paren- 
chymatous and chronic interstitial nephritis (cirrhosis, granular 
atrophy of the kidney). 

It is, therefore, not at all surprising that the pathology of 
nephritis is considered to he one of the most complicated chap- 
ters in pathology; yet it will become perfectly plain, and the 
features found in urine easily explained, if we consider the 
anatomical structure of the kidney, which is that of a c ompou nd 
tu bular gl and, consisting of epithelial and connective tissue; 
the latter alone camesJJie.hlood-vesselB, the contents of which, 
the blood, furnishes the material from which the epithelia pro- 
duce the secretions. 

Experiments have fivquently been matle to show that patho- 
logical conditions of the epithelia can exist independently of 
the underlying connective tissne carrying the blood-vessels. It 
has been asserted that in acute cases of poisoning, such as with 
cantharides and phosphorus, the pathological process is confined 
to the kidney epithelia alone. Other experiments have, how- 
ever, conclusively pmved that au iudejiendeut pathological con- 
dition of the epithelia does not exist. The poison, before it 
reaches the epithelia, must pass the walls of the blood-vessels 
and the connective tissue Ijiug between the epithelia and the 
walls of the blood-vessels, and has an irritating inflnonce upon 
the latter. In this connective tissue, changes are always found, 
though they may be confined to serous transudation, sufficient 
to show that the epithelium can not become diseased primarily 
anil independently of the surrounding connective tissne. 

It is, therefore, plain that the classification by Virehow, of 
inflammations into interstitial, that is, confined to the connec- 
tive tissue, and pnrenehymatous, confined to the epithelia, is not 
strictly correct. Every inflammation is primarily ah. iSlcrsUtiai 
one, and every parenchymatous inflammation must also at the 
same time be an interstitial one. It is perfectly true, however, 
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that the pathological changes may be m ore pronou nced in the 
epithelia than in the connective tisane ; the lailer may not pass 
beyond the stage of serons transudation, while in the former 
course grannlatiou, so-ealleiT cloudy swelling, may occur ; in cases 
of phosphorus poisoning fatty degeneration may be pi-eseiit. 

The character of an iuflammution depends to a great degree 
upon the nature of its exudate, which may be either serous, 
fibrinous, or albumiuous. In former years ioflaramations of 
mucous membranes were divided into valnnhal and croupous; 
in the first a serous or sero-mncous exudate is formed, while in 
the second it is fibrinous iu its character. These names, though 
not of great significance, are perhaps preferable tc Virchow's 
terms, interstitial, desquamative, and parenchymatous, which, as 
has been shown, can not be carried out. An inflammation in an 
organ composed of connective and epithelial tissue will affect 
all its compoueut parts to a greater or less degree, so that it 
will be diffuse to a certain extent at the outset. The difference 
exists only in the degree in which the diflfeiynt tissues are 
affected. We may, if we wish, speak of an interstitial inflam- 
mation when the pathological changes are more pronounced in 
the connective tissue, aud of a parenchymatous iuflamraation 
when they are more pronounced in the epithelia. 

As every inflammation of the kidney is bound to be more or 
less diffuse in its character, and the term Bright'a disease 
conveys no meaning as to the character of the inflammation, 
which may run an acute, subacute, or chrouic course, all cases 
of nephritis may best be divided in the following manner ; 

1. Catarrhal, interstitial, or desquamative nephritis, 

(a) Acute. "~ 

(i) Subacute. 

(e) Chronic, terminating in ciaiiosis of the kidney, 

2. Croupous or parenchymatous nephritis. 

(rt) Acute, 

(6) Subacute. 

(o) Chronic, terminating in atrophy of the kidney. 

3. Suppurative nephritis or pyonephrosis. 

(a) Acute. 

(6) Chronic. 
It is hardly possible to speak of a sul)acute abscess, since all 
such cases which have lasted for a number of weeks are 
properly chronic. 
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Coiigestion or hyperfemia of the kidney can not be considered 
as & separate affection, since it is either the first stage of a 
commencing inflammation, or a mere irritation, which can not be 
pi-operly termed inflammatory as yet, but which sooner or later 
will undoubtedly derelop into an in^mmation. 

Glomenilitis or glomenilo-nephritia, again, is not an inde- 
pendent inflammatory process, but only a symptom of one of 
the inflammations, since the glomeruli will always be attacked 
tg a greater or less degree in every nephritis. 

Fatty and wax.v, or amyloid, degenerations of the kidne; 
ai-e always secoudarj' products, dne to a chronie inflammation, 
and part of such an inflammation. 

Pathological Changes. — Let us now briefly consider the 
pathological changes which take place in these different inflam- 
mations of tlie kidney : 

1. Calarrhnl JnfiamntatioH. — In catarrhal or interstitial in- 
flammation of a mild character, an cedematous swelling of the 
connective tissue is present, with swelling and granular cl_Q,udi- 
ness of the epitbeiial covering and subsequent d esquam ation of 
the epithelium. The bl ood-v essels show a more or less complete 
distension with blood -corpuscles, without apparent alteration in 
the structure of their walls. The cedematous swelling of the 
connective tissue, as well as the desquamation of the epithelia, 
are dne to a serQua_fiSudation from the blood-vessels. On 
account of this serous exudation, the epithelia may become 
partly changed to mucus. 

In severer cases an inflammatory infiltration of the connec- 



tive tissue, which leads to hypertrophy, takes place, with pro- 
liferation, desquamation, and, finally, hyi>erplasia of the epi- 
thelium, lu the highest degree of catarrhal inflammation, all 
the constituent parts of the kidney-tissue have disappeared in 
the inflammatory infiltration. ~" 

At the very commencement of an inflammation, the produc- 
tion of pus -corpuscles takes place, partly from the interstitial 
connective tissue and partly from the epithelium, which latter 
undoubtedly enters iuto the formation of pus -corpuscles to a 
great degree by divisjou and endogenous cell -proliferation, aa 
has been already shown by George Johnson, in the year 1852. 
Aa long as the newly formed corpuscles remain in connection 
with the tissue, we have inflammator.v corpuscles ; but as soon 
as they are torn frfmi their oonnectinn with the tissue and 
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term pas-corpaseles mnst properly 



appear in the mine, 
be applied to them. 

When the disease has become chrouic, the Burface of the 
kidney is marked by irregular, shallow depressions, or by 
gi'aunlations, the capsule being adherent in most cases. The 
irregular depressions are due to retraetious of newly formed 
coT]nective tissue, which is formed at the expense of the uri- 
niferoua tnbitles. Chronic catarrhal or interstitial nephritis 
invariably leads to a shrinkage — cirrhosis — of the kidney. 
The whole kidney is considerably i-eUuced in size and the 
irregularities on the surface are well mai-ked. Both the cortical 
and medullary substances ai-e much narrower than in the normal 
condition ; this being more particularly the case in the cortex, 
of which, in advanced stages, only slight remnants are left, 
corresponding with the elevations of the surface. There is a 
partial destruction of tufts or glomeruli, tubules, and blood- 
ve-ssels. The newly formed connective tissue is more or less 
regularly distributed throughout the kidney structure, the urinif- 
erous tubules being in part transformed into connective tissue, 
while still retaining the outlines of their original configuration. 

The obl itera tion of a number of the uar Eow tubu les, including 
the ascending and descending branches, explains the clinical tact 
that persons affected with ciiThosis of the kidney void large quan- 
tities of urine almost destitute of salts. It is well known that 
the t uft excretes ^a t^r only, which becomes thicker by the addi- 
tion of the saline constituents excreted by the n arrow tu bules. 
It is in the narrosE_tubules that much of the wateij part of the 
urine is re store d to the thickened blood running in the neighbor- 
ing capillaries. If the function of the tubules be much interfered 
with, the interchange between the liquid contents of the tubule 
and the solid constituents of the blood will not take place, and 
consequently the urine will be voided in about the same condition 
in which it was pressed into the capsule from the tuft. Numbera 
of the convoluted- tubules perish also through the incrgased for- 
mation of connective tissue, while from others the epithelia are 
simply desqnaojated and appear in the urine. 

2. Croupous JnflamnKttion. — In croupous or parenchymatous 
inflammations, the surface becomes partially or completely dg- 
nnded of its epithelium, a coagulated albuminous or fibrinous 
exudate is formed upon the surface, there is considerable h.vpertemia 
of the blood-vessels, and a pronounced swelling and inflanimatory 
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iufiltration of the coQDeetive tissue. E. Wagner has shown that 
the epithelia enter very actively iii the formation of the Bo-called 
cronp membrane, and their protoplasm becomes almost completely 
destroyed in the fibrinous exudate. 

In this variety of inflammation, the emigration of colorless 
blood- corpuscles is quite pronounced. Epithelia alone can not 
produce a croup membrane, but retjuii-e the presence of an exudate 
from the blood, and the essential constituent of the croup 
membrane is the coagulable_albnminoid body from the blood. 
We now have the formation of ggfita ; the epithelia lining the 
tubules become saturated mth the albuminous exudate, swell, 
grow pale, and finally, by coalescence of the epithelia thus de- 
generated, produce the mass called a tubular cast. 

In chronic croupous nephritis, the kidney has an entirely dif- 
ferent appearance from that found in chronic catarrhal nephritis 
and cirrhosis of the kidney. It is more frequently enlarged than 
diminished in size. The surface is often nodulated, and between 
the nodules are seen deep cicatricial retractions. These retrac- 
tions ai-e never found uniformly over the surface, and the capsule 
is adherent to the retractions. The cortical substance is 
absent in those parts con-esponding with the retractions of the 
surface, while in other places the cortex may be unaltered or even 
increased in hulk. The pyramidal substance may be nnchauged 
or may be diminished. lu contradistinction to the more or less 
uniform shrinkage of the kidney, to which the name cirrhotic is 
given, the pa rtial destructio n of the tissue which occurs in 
chronic croupous nephritis may be termed atr<^hy, since in the 
most diseased portions o nly tra ces of the orig inal k idney structure 
will be found. 

In the depressed cicatricial portions of the cortical substance, 
a large amount of connective tissue, only scantily supplied with 
AhA.»ii ; blooil^essels, is found. There is no regularity in the arrange- 
ment of the connective tissue, and only remnants of the former 
tubnles are found, together with irregularly scattered sections of 
tubules, from which the epithelial lining has entirely disappeared. 
Id the most pronounced cases, in addition to the atrophied por- 
tions, the large amount of newly formed connective tissue present 
in different places constitutes a regular hypertrophy. 

Both fatty and waxy degeneration may be present in cirrhotic 
as well as in atrophied kidneys t but these changes are ranch more 
pronounced in the latter thrin in the former. In the so-called 
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large white iidney, the highest degree of f atty dege neration 
occurs as a secnudary result of ehronie croupous nephritis. Cystic 
degeueration may also be present iu these eases, and is more 
pronounced iu chronic croupous nephritis, 

3, Suppurative Infiammafioti. — The most intense variety of 
inflammation of the kidney is the suppurative, which is similar to 
the formation of an abscess in other organs. For a long time this 
variety was considered to be a purely interstitial inflammation, 
siuee the opinion prevailed that pus -corpuscles could only be 
formed from connective -tissue cells. There is, however, no doubt, 
as previously stated, that the epithelia take an active part in the 
formatioa of pus. The blood-vessels soon become destroyed in 
this variety. Pus ia disintegrated tissue, and in its formation all 
the elements of the tissue take part. 

There may be either a number of small disseminated foci of 
suppuration or a large abscess, usually, if not invariably, caused 
by an invasion of pyogenip cocci. Besides the abscess, the kidney 
may present either the features of a catarrhal or of a croupous 
inflammation. When the abscesses become clitonic, a dense 
couuective-tissse capsule, the pyogeuous membrane, may occasion- 
ally be found, and the pus becomes inspissated into a cheesy 



With these remarks upon the pathology of the different varie- 
ties of nephritis, we are ready to uuderstaud the features found in 
the urine of these cases. Although it is not possible to diagnose 
an acute, subacute, or chronic inflammation from the urine alone, 
in all cases of nephritis, it can undoubtedly be done from the dif- 
ferent features seen in most cases, especially the more pro- 
nounced. 

raBITATlON OP THE KIDKEY 

From what has been said before, it is evident that the diag- 
nosis of an inflammation can be made as soon as pus -corpuscles 
are found iu the urine ; without these, uo such diagnosis is 
possible. In some eases, in which a trace of albumin is present, 
or no albumin whatever is found, an estreraely small number of 
pus-corpuscles, perhaps one or two in every field of the micro- 
scope, is seen, together with the same number of epithelia from 
the convoluted tubules of the kidney, and a few red blood-cor- 
puscles. These features, when present in such very small num- 
bers, are uot sufficient for the diagnosis of an inflammation, 
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though the urine can not be called aonnal. In such coses the 
diaguoBis of an irritaiioH of the kidney is possible, and in them 
we will never find casts. As soon as easts are present, evea if 
the features are very scanty, an inilaiuniation must be diaguosed. 

In some, though uut in all cases of iiTitatiou, an increase of 
mmms, both in the form of threads and corpuscles, is noticealjle. 
When this is present, caution is necessary, siaee such an increase 
of mucus is often seen as a pre-stage of an inflammatiou, es- 
pecially in acute eruptive and inflammatory diseases, such as 
scarlet fever, diphtheria, aud pneumonia. 

Gaiifies. — Irritation of the kidney is of common oeeurrence, 
but is frequently overlooked. It may be present accompanying 
almost any disease, aud may be produced by different medicinal 
agents, such as cubebs, copaiba, turpentine, cantharides, and 
mineral acids. Occasionally it seems as if simple exposure to 
cold aud moisture is snfBcient t^ produce it. In cases of 
catarrhal or gonorrhteal ui-ethritis, especially if accompanied 
by slight prostatitis, irritation of the kidney is often found. 
The presence of an increased amount of salts, such as uric acid 
or oxalate of lime, will not iufrequeutly be responsible for 
the coudition. 

If the cause which has produced the irritation be quickly 
removed, the affection may disappear at once ; but if not, an 
iuKAmmatioD will sooner or later result. 

If the irritation is pronounced, a more or less severe ham- 
orrhage from fhf kidney may take place, even without an 
inflammation. lu saeh cases, red blood -corpuscles will be 
numerous, epitbelia from the convoluted tubules may be some- 
what more abuudant, and, in addition, scanty, delicate shreds of 
connective tissue will appear in the urine. All the features may 
have a yellowish hue from the coloring matter of the blood. 

CATARRHAL OR IXTERSTITUL NF.rHRITIS 

Catarrhal, interstitial, or desquamative nephritis frequently 
runs a comparatively mild course, being, as a rule, the mildest 
of the three varieties of inflammations. Severe acute cases, 
which may cause the death of the patieut, do however, occur. 
Catarrhal nephritis is a much more common affection than is 
generally supposed, and may exist for many- years without 
giving any pronounced clinical symptoms. It is by no means 
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rare that a urine whioh is examined microscopically with a 
view of detecting other affections will show the presence of 
such an inflammation before the clinical sjTnptoms are clear, 
though the patient may liave suffered for a long time from 
occasional headaches and general Repression. 

Causes. — Catflrrhal nephritis often exists in a mild degree 
without any known cause. Exposure to cold and moisture 
seems to be a frequent cause, as are also different medicinal 
agents, such as arseuic, iodine, phosphorus, mercury, turpen- 
tine, and cantharides. In lead-poisouiug the disease is often 
present. It is not infrequently found in persons of sedative 
habits and in those with a so-called gouty or rheumatic diath- 
esis. That persons suffering from gout and rheumatism usu- 
ally void a large amount of uric acid is well bnowu ; but there 
are others who continually void uric acid and oxalate of lime 
in excess without giving any rheumatic symptoms. In these 
cases — lithiemia and osahiria — catarrhal nephritis frequently 
occurs, and it seems that the escess of the salts, or the concen- 
tration of the urine itself, has an irritating tendency upon the 
kidney tissue. The continued use of alcohol is an important 
factor in the production of the disease. 

In acute conta gious d iseases, croupous nephritis is of more 
common occurrence than catarrhal, but the latter, contrary to 
the general belief, undoubtedly occui-s. If the urine is care- 
fully examined in these diseases, a small amount of albumin, 
perhaps not more than a trace, may be found in the milder 
cases, and upon microscopical examination the features of a 
catarrhal inflammation are seen. Even in some fatal cases, an 
examination of the kidney may reveal a catanhal and not a 
croupous inflammation. In pregnancy, also, catarrhal nephritis 
may occur, though rarely. 

As a secondary affection, this variety of inflammation may 
be present in many a«ute and chronic fatal^ diseases, so much 
so that, upon post-mortem examinations, absolutely healthy kid- 
neys are usually found only after death by accident. 

Finally, catarrhal nephi'itis is common as a result of vari- 
ous genito- urinary affections, as, for instance, in some cases 
of gonorrhoea, when fli-st a prostatitis, then, in succession, a 
cystitis, pyelitis, and nephritis will develop. In sj-philitic and 
tubercular affections it is frequently seen. 

Clinical Symptoms. — The clinical symptoms of the disease 
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vary greatly, but in tlie milder eases are aQEemia, occipital \ 
headache, pajn m the luujliar region, losB^of appetite, sleep- 
lessuess, and general depression. In cirrhosis of the kidney 
the symptoms are proDouuced, loss of flesh and strength is well 
marked, vomiting may be frequent, there may be dyspDcea, and 
the pulse is tense, hard, and often full. The acute eases may 
occur at any age, but the chronic cases are mostly found in 
persons more advanced in years, especially after the age of 
forty years. 

Features Found in Urine. — Albnrain, although present in 
most of the cases, may be found in very small amount only, 
aud in some it seems to be entirely absent. A large amount of 
albumin is rare in catarrhal nephritis, and is seen only iu the 
severe cases. Iu many, a trace of albumin only will be found, 
and unless a careful observation is made, it may escape detec- 
tion entirely. The question whether a pronounced inflammation 
of the kidney may exist with entire absence of albumin is still 
an open oue. Many authors claim that it does occur, but many 
times when albumin is said to be absent, careful examination 
will show a trace. It is undoubtedly a fact that iu catarrhal 
nephritis albumin may be absent at certain times ; but frequent 
examination will almost invariably show at least a trace in 
every case. 

The specific gravity, amonnt, and appearance of the urine 
will vary greatly. In milder cases, these may be perfectly nor- 
mal. In acut« catarrhal nephritis the specific gravity is, as a 
rule, somewhat higher than noi-mal, the amonnt slightly de- 
creased, and the eolor darker. The amonnt of urea is usually 
increased, and salts may be present in rather large numbers. 
In chronic cases the amount of urine is invariably increased, 
sometimes to a great degree ; the specific gravity is low, and 
the color pale. In such cases the specific gravity is not infre- 
quently below 1.015 or 1.012 continually, the amount of urea 
aud salts being diminished. The sediment found in the urine 
varies, but is usually small, and may, at times, be no more 
abundant than iu normal uriue. 

A positive diagnosis of catarrhal or interstitial nephritis is 
in many cases possible only by a microscopical examination of 
the urinarj- sedimeut. This will vary in acute, subacute, and 
chronic cases. The diagnosis of a nephritis can be made when 
pns- corpuscles and epithelia from the convoluted and narrow 
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tubules of the kidney are present iu the ui-iue. Columnar epi- 
thelia from the straight eolleeting tubules are of rarer occur- 
rence, and indicate an invasion of the pyramidal substance. 

Before the presence of epithelia from the convoluted tubules 
of the kidney can be diaguosed, pns -corpuaclea must be found 
and taken as a standard, since the latter vary iu size to a cer- 
tain degree in every given case. Kidney epithelia from the 
convoluted tubules are invariably one-third larger than the pus- 
corpuscles. These epithelia are never found in normal urine, 
and to render their diagnosis positive, should always be com- 
pared with pus- or white blood-corpuscles. A single kidney 
epithelinm is of no value for the diagnosis, as a small number, 
at least, should always be found, in order to render the 
diagnosis positive, since, as is well known, pus -corpuscles will 
vary in size to a small degree even in the same ease. This 
difference is, however, small, and never so pronounced as to 
render the diagnosis between pus -corpuscles and kidney epithelia 
difScuU, The difference iu size between the two can alone 
determine the nature of the epithelia, since the presence or 
absence of a nucleus has no significance whatever. A nncleus 
may be seen iu pus -corpuscles as well as iu epithelia, though 
it is found more frequently in the latter than in the former. 
In finely granular pus -corpuscles a nucleus will always be 
visible, while in coarsely granular epithelia it may not be seen. 

Kidney epithelia from the convoluted, as welt as those from 
the narrow tubules will, in urine generally, have a round 
form ; angular or irregular forms are rarely seen. When 
the urine is still warm at the time of examination, or in a 
warm temperature, the pus -corpuscles may not infrequently 
show amceboid movement, and assume a variety of different 
shapes while the kidney epithelia will, as a rule, retain their 
round form. 

In this variety of nephritis casts are usnally absent ; if they 
are present at all, they are found in extremely small numbers, 
aud then we almost invariably see small hyaline easts from the 
narrow tubules only. The diagnosis, however, hinges upon the 
presence of epithelia from the convoluted and narrow tubules 
and pus -corpuscles, together with other features to be presently 
mentioned. 

Acute Catarrhal or Interstitial Nephritis (Fig. 81). — In an 
acute catarrhal nephritis the pus-corpns-i?les and cuboidal epi- 
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tbelia from the convolnted tubalea of the kidney are present 
in at least moderate but usually large numbei-s ; the more 
nnmerous these features, the severer is the nephritis. Besides 
these, we usually find red blood -corpuscles in moderate or large 
numbere, though they are not sufficiently numerous to admit 
of the diagnosis of a lia?morrhage. Larger numbers of red 
blood -corpuscles always indicate an acute in&ammatiou. 

These three features are perfectly sufRcient for the diagnosis, 
but are rarely found alone. In many cases different salts, such 
as oxalate of lime, uric acid, and urate of sodium, will be found 
in small amount. In the severer cases a few columnar epi- 
tlielia from the straight collecting tubules are also present. 
As a general rule, au inflammation of the pelvis of the kidney 
is associated with the nephritis, though this may be absent. 
When present, the irregular, lenticular, pear - sliujied, or angu- 
lar epithelia from the pelvis will also be seeu in varying 
numbers, and the diagnosis of a Pyelo-nepbrHis can be made. 
Such a diagnosis does not by any means suggest an al)seess 
of the kiduey, as is frequently supposed, but simply the ex- 
tension of the inflammatory process to the peh-is of the kidney. 
Besides these, epithelia from the ureters in small numbers, 
which are twice the size of pus-oorpuseles, and therefore larger 
than the kiduey epithelia, are rarely absent. 

If the nephritis is at all pronounced, symptoms of an accom- 
panying cystitis are also seeu, and we will then And larger 
cuboidal epithelia from the middle layers of the bladder — which 
in urine appear round or oval in most cases — as well as flat epi- 
thelia from the upper layers with the other features. 

The severer the acute inflammation the more certain are the 
accompanying features of pyelitis and cystitis. In such s";vere 
cases hyaline casts from the narrow tubules are occasionally 
present ; if these are seen in small numbers ouly, the diagnosis 
does not necessarily become changed. The latter feature is com- 
paratively rare, and in most eases casts of any kind are 
entirely absent. 

Chronic Catarrhal or Interstitial Nephritis (Fig. 82). — As 
soon as the inftnmmation has become chronic, the features in the 
urine are different. Red blood-corpuscles are now either entirely 
absent, or, when present, are found in small numbers only. We 
observe, however, a varying number of small, glistening, highly 
refractive globules and granules, partly lying free, partly in the 
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pus -corpuscles and epithelia. These ara fat-globules and 
-grauulea, and the more numerous they are, the more chronic is 
the iufianimation. They are found in larger or smaller groups 
scattered throughout the field, and are seen in varying numbers 
in the pus-corpascles aud epithelia. In milder cases only two or 
three may be present in some epithelia, while they will be absent 
iu othei'3; but in the old, chronic cases, almost every epithelium 
will be seen filled with the glistening globules. When very 
nuraeroua, they not only denote ehrouicity, but also a commencing 
fatty degeneration of the kidney, which, in this vnriety of 
nephritis, is never pronounced. Pat-globules are not seen in 
acute eases. 

The features found in a chronic catarrhal nephritis are, there- 
fore, the following : Pus-corpuscles, some containing fat-globules 
and -granules ; cuboidal epithelia from the convoluted tubules of 
the kidney, a few, or the larger number, containing fat-globules ; 
free fat-glolmles in different groups; in the severer cases, also, 
columnar epithelia from the straight collecting tubules, usually in 
small nnmbei-H only. Irregular or round epithelia from the pelvis 
of the kidney, enboidal (round) epithelia from the ureters, and 
still larger cuboidal epithelia from the middle layers of the blad- 
der, either with or without fat-globules, may be present in smalt 
or moderate numbers. 

Another feature of chronieity whieh may occasionally be 
found is htematoidin, in the form of mat-brown needles and 
plates. These may either lie free, or when of small size may be 
seen iu the pus-eorpuseles and epithelia. They denote a pre- 
viously existing h»niorrhage, and show that the pathological 
process can not be an acute one. 

Red blood -corpuscles, as previously mentioned, are either 
entirely absent in a strictly chronic ease, or, when present, are 
found in small numbers only. Not infrequently, however, all the 
features of a chronic inflammation are seen, and yet blood- 
corpuscles are numerous. This invariably denotes a fresh acute 
outbreak engrafted upon the chronic process. Such acute attacks 
are not rare iu eases of long standing, and may be produced by 
the slightest cause, such as exposure to cold, derangements of 
digestion, etc. Again, the chronic inflammation may be confined 
to one kidney and an acute process affect the second kidney. 

In Subacute Catarrhal Inflammations some features of both 
the acute and the chronic form will be found. We have a small 
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or moderate numbei- of red blood -corpuscles and a small mimber 
of fat-globules, the latter beiug rarely seen iu groups, but only in 
a few pus-eorpnscles and epitbelia, and there may be only one, two, 
or three iu them. The other featuits remain the same. 

When the features as here described are present, it will not be 
difflcnlt to tell whether au inflaminatioa is afinte, subacute, or 
chronic ; but some cases may at times be seen where neither red 
blood- corpuscles nor fat-globules can be discovered, aud then the 
diagnosis of a simple catarrhal or interstitial nephritis can 
alone be made. These eases are usually of a mild character. 

Besides all these features, the appearance of the pus-corpnscleg, 
as noted in a previous chapter, must be taken into consideration, 
and may help to clear up the ease where the clinical features and 
the history are vagiie. As long as the constitution of the patient 
is still fairly good, which can easily be determined by the number 
of coai-sely and fluelj' granular pus -corpuscles present in the 
case, we may feel confident that the nephritis can not have lasted 
any length of time, nor be a severe one. 

Cirrhosis of the Kidney (Fig. a3). — The outcome of chronic 
catarrhal nephritis is always a shrinkage — cirrhosis — of the 
kidney, the so-called hoh-nail kidney. The features of this, 89 
seen in the urine, are so characteristic that a positive diagnosis 
ean always be made. They are the following; 

1. A large amount of urine, being occasionally increased to 
double the normal quantity, and the color beiug pale. 

2. A continuously low specific gravity, usually below 1.012 
or 1.010, or even not more than 1.006 at any time. 

3. The presence of a small amount or perhaps but a trace 
of albumin, 

4. The absence of all salts. 

5. Fus- corpuscles, present in small numbers, some contain- 
ing fat -globules. 

6. Epithelia from the convolnted and straight collecting 
tubules of the kidney, in small numliers, some or even all con- 
taining fat -globules. 

7. Free fat-globules and -granules. 

6. Connective-tissue shreds, of small sizes and in small 
numbers only, 

9. Broken donm constitution, as seen by the pale, finely 
granular pus -corpuscles, in which not infrequently mip or moT-p 
Ulfil^i become plainly visible. 
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Epithelia fi'oui ihe pelvis of the kidney, the ureter, and the 
middle layers of the bladder may also be pi-eseut. 

As pi-eviously explained, a hadly_diseas£ii_lliilJifijC-j;aBpever 
Yfti d any salt s. In some cases, in which all the other fmm-es 
of a cirrhosis are present, a large amonut of salts, such as arie 
acid or phosphates are also seen. The conelnaion which ean 
then be reached, is that only one kij laey has so far become 
affected, the salts being voided by the other kidney. The 
prognosis will, in sneh eases, be better than when all salts 
are absent. 

Catarrhal Pyelitis. — A few words should here be said about 
cataiThal pyelitis, which is occasionally a primary, independent 
affection. When it occurs as snoh, it is easily diagnosed from 
the urine, the features being the same as in catarrhal nephritis, 
except that pelvic epithelia instead of kidney epithelia are found. 
Being in many cases due to an abundance of salts, these will 
usually be present in such cases. As a rule, pyelitis is an 
accompanying element of a nephritis, giving us a catarrhal 
pyelo- nephritis, with the features as above described. 

CROCPOCS OR PARENCHYMATOUS NEPHRITIS 

Croupous nephritis is usually a severer affection than the 
catarrhal, and is not quite as frequent as the latter. When pres- 
ent, its symptoms are always more or less pronounced, and 
only in rare cases will it exist for some time without giving 
symptoms sufBoieutly characteristic to suspect a nephritis. 

Causes. — Its causes ai-e numerous, being partly the same as 
those found in the catarrhal variety. Exposure to cold and 
moisture is a common cause, and it is not infrequently the con- 
sequence of irritant pq^ns acting upon the system, such as 
turpentine, bichloride of mercury, eantharides, arsenic, large 
doses of iodide of potash, and, occasionally, even chlorate of 
potash. As in catan'hal nephritis, it may be found in persons 
of a seda^'e habit and in those suffering from a lithipmia. 
The continued use of alcohol is an important causative factor. 

Among the most common causes in the production of the 
disease are the acute enipti\-e and inflammatory diseases, espe- 
cially scarlatina, diphtheria, and pneumonia jless frequently 
typhoid fever and small-pox. It is 'occasionally seen during 
pr egna ncy, though it is not always easy to account for its 
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occurrence ; pi-essure produced by the gruvid uterus may be 
partly reapousible for it. In ehro nic aff ect icius. sut-h as heart 
diseases, tuberculosis, and syphilis it may also be seeu, as 
well as in rarer cases of malarial poisoning. 

As a result of strictures of the urethra, prostatitis, and 
hyijertrophy of the prostate gland, cronpous uepliritis is fre- 
quent. The original inflammation will cause a cystitis, and, 
from the bladder, ascend to the ureters, pelves, and kidneys, 
ending in a croupous nephritis. A pecnliar_(»ccnrrenee is its 
appearance in strong, hea_illur athletes during active training, 
especially when they subsist upon a mea^t-iliet ; the same may 
be the case in fiif people who desire to reduce their weight 
quickly by an exclusive meat diet. 

Clinical Symptoms. — The clinical symptoms vary with the 
intensity of the process, though ana-mia, headache, loss of 
appetite, emaciation, nausea, aud loss of_jitrength are all gen- 
erally present. Severe aeute cases may he ushered in by 
chills, followed by a rise in temperature. Very soon cedema 
will appear, first being localized, especially on the eyelids, but 
soon becoming general, involving the face, hands, feet, and 
cellular tissues generally. To these symptoms will be added 
dull, aching pains in the lumbar region, and, in the severe 
cases, urseraic symptoms. 

Features Found in Urine. — Albumin Is almost invariably 
present in comparatively large amount, aud in some cases may 
be extremely abundant, reaching one-half of 1 per cent, or 
even more. It is claimed that occasionally croupous nephritis 
may exist without the presence of any albumiu ; that it may 
exceptionally occur in small quantities only is undoubted ; 
but it will probably never be absent altogether, as careful 
tests for albumin will show. 

In aeute croupous nephritis the amount of urine is usually 
decreased, sometimes to a great degree, nud iu the severer and 
fatal eases may sink to a few ounces in the Iwenty-four hours, 
or may even be practically suppressed. The specific gravity ia 
in many eases higher than normal, often reaching 1.030 or 
more, and the color dark, being sometimes quite pronounced, 
since hfemorrhages frequently occur. The amount ^£t£—iaUds, 
espe cially urea, voided during the twenty-four hours is usually 
d ecre ased to a greater or less degree. In chronic nephritis the 
amount of urine is also at first decreased, but later becomes 
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more abundant, Chongh never in as pronounced a degree as in 
chronic catarrhal inSatnmation. The specific gravity will grad- 
ually become lower, until in atrophy of the kidney it is never 
more than 1.012, or even less. The color varies, being pale in 
the lat£r stages. The sediment found in the urine is always 
quite abundant, and when once separated does not readily mix 
with the watery jrartion. 

As in catarrhal nephritis, a positive diagnosis of croupous 
or parenchymatous nephritia is, in many cases, possible only 
from a microscopical examination of the nrinary sediment. 
This will vary considerably in acute, subacute, and chronic 
cases. In this variety of nephritis the presence of casts in 
larger or smaller numbers is a constant featm-e, without which 
the diagnosis can never be made, and the greater the number 
of easts, the worse, as a rule, the inflammation. True casts 
will, however, never be found in urine without the presence 
at the same time of pus -corpuscles and kidney epithelia, the 
latter not only from the convoluted and narrow tubules, but 
frequently, also, from the straight collecting tubules, though 
these may be absent in mild cases. 

The varieties and sizes of the caste are of great importance 
for the diagnosis and prognosis. In strictly Eicute cases we 
never exi)ect to find either granular, fatty, or waxy easts, 
while hyaline and epithelial casts are always present in larger 
or smaller numbers, and blood casts in the severer, hffmor- 
rhagie forma. Again, the severity of the process can easily be 
determined by the size of the casts — when the smallest casts 
from the narrow tnbnles alone are present in small numbers, 
the parenchymatous nephritis will be of a mild character, and 
recovery is the rule. Casts from the convoluted and narrow 
tubules together, the former being of medium sixe. denote a 
process of moderate severity ; but as soon as the largest casta, 
coming from the straight collecting tubules, are present with 
the other varieties, we know that the inflammatory process has 
aflfected the whole kidney, that is, both cortical and pyramidal 
substance, and is a severe one ; Iheretore a doubtful prognosis 
only can be given. 

Acute Croupous or Parenchymatous Nephritis (Fig. 84). 
— When wc examine the urine fi-om a case of acute croupous 
nepliritis, the features are found to be numerous and character- 
istic. The roost pronounced elements are undoubtedly the casts. 
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wiiiuli ai'e seen in varying numbers in every field of the miero- 
scope. In sueh cases, two varieties of casts are usually found — 
the hyaline and the epithelial, the latter studded with epithelia 
to a greater or less degree. The more namerous the casts, the 
severer the iuQamtnation, and the more albamin the ui-ine will 
it&ually contain. 

Besides the casts, pus -corpuscles, red blood -corpuscles, and 
epithelia from the convoluted tubules are always present. They 
are found in moderate or large numbers, the kidney epithelia 
being freciuontly seen massed together. Red blood -corpuscles 
are found in every field, though, unless a hemorrhage has taken 
place, they cannot be called very abundant. Epithelia from the 
straight collecting tubules may also be seen, and those from the 
ui-eter and pelvis of the kidney almost invariably accompany 
the other features. As a rule, there will also be an accompany- 
ing acute cystitis, shown by the presence of epithelia from the 
upper and middle layers of the bladder. 

In these acute cases, raucus is present in fairly large amount, 
the pale threads being sometimes of considerable size, irregular, 
and finely striated. Not infrequently mucus is found in the 
form of casts — the so-called eylindroids. The presence of these 
has no further significance than the presence of mucus in gen- 
eral, and they may be seen in inflammations of any one of the 
genito-uriuary organs. When they exist in a pronounced form, 
they can hardly be mistaken, as they are always faintly striated; 
but not infrequently they are so faint that their striation 
becomes visible only upon sharp focusing, and caution is here 
necessarj- not to mistake them for hyaline casts, which is fre- 
quently done. In size and shape they may resemble hyaline 
casts, which latter, however, are never striated. When they 
assume an iri-egular, convoluted form, their diagnosis is easy. 

In the severer eases of acute croupous nephritis, small shreds 
of connective tissue will be present; they are never large or 
numerous, and their higher refraction and pronounced fibrillary 
structure is sufficient to differentiate them from mucus. Besides 
these features, er>'Btals of creatinine may be present in those 
cases in which urfemic convulsions have made their appearance. 
The plate is taken from a ease of severe nephritis, which devel- 
oped in the tliird week of scarlet (ever, and caused the death of 
the patient. The urine contained large numbers of character- 
istic creatinine lozenges and plates. 
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Besides the eases just described, severe eases witli pronounced 
hBeinoirhages are often seen, and will give somewhat diSFerent 
features (Pig. 85). 

The urinary sediment contains a large number of red blood- 
corpuscles in every field, together with many blood casts. The 
blood casts are partly filled with red blood -corpuscles, which 
have retained their normal appearance, and partly with disinte- 
grated blood- globules, in the form of irregular brown masses, 
giving to the whole cast a rust-brown appearance ; blood casts 
assume this character when they have been retained in the tub- 
ules for some time. Sometimes the larger portion of the cast 
contains fully formed red blood -corpuscles, while the disintegra- 
tion has commenctd in a small portion. Besides these cast«, 
hyaline and epithelial casts are found in large nnmbei-s, and in 
these cases we almost invariably find large casts from the 
straight collecting tubules. 

Bpithelia from the straight collecting tubules are usually 
quite abundant, and conueotive-tissue shreds are larger and more 
numerous than in the preceding. In au active htemorrhage such 
connective -tissue shreds are cast off in fair nnmbei-s and found 
in the urine. Sometimes masses of fibrin are also found. The 
other features are the same, there being in most cases an acenm- 
panyiug iuflammntion of the pelves, the ureters, and tJie bladder. 

Subacute Croupous Nephritis (Fig. 8G). — After a croupous 
or parenchymatous nephritis has lasted for some time, the casta, 
or rather some of the casts, commence to change. Such a change 
is rarely noticed until four or six weeks after the commencement 
of the inflammation, but oiicasionally, especially in nephrilis after 
scarlet fever in children, may take place in two or three weeks. 

The first change will be seen in the epithelial easts, some of 
the epithelia breaking down into granules, giving us an epithelial- 
granular cast. Vci-j' soon, however, perfect granular casts, witli- 
out any trace of epithelia, are also found in small or moderate 
numbers, and these, in exceptional eases in children, cjin be seen 
as early as two weeks after the intlammation has started, being 
tJien scanty. 

The nest change which takes place is the transition of the 
granules into glistening, refraetive fat-grannies and -globules, at 
first only two or three being noticeable in a granular cast, and 
later on a larger number. Traces of the original epithelia may 
still Ire seen in the cast, while the largest portion has become 
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changed into granules, and some of the graiiuies into fat-globules, 
and we now have epithelial -granular- fatty uasts. When the in- ' 
flamination haa lasted for sis weeks or two months, small gronps j 
of free fat-globules, at first scanty, are also found, and a few . 
BlobuleB are seen iu the epithelia. 

The other features, usniilly pieaent in moderate numbers only, 
are the same as in an acute croupous nephritis, and eonnective- 
tiasne shreds are scanty, nuless the case is a severe one. Mucus- 
threads and casts may at times be pi-ononncetl, and the aecompa- 
nj-ing iuflamutatious, espeeially in the bladder, are well marked. 

Chronic Croupous Nephritis. — The longer a nephritis lasts, 
the more marked are the changes in the casts, and in strictly 
chronic eases neither hyaline nor epithelial casts are seen in the 
urine. The granular casts are the most abundant in the milder 
forms, though a few fatty easts or gramilar-fatty casts are also 
present. The gronps of free fat-globules, as well as the fat- 
globules in the epithelia and pus-corpuscles, become more numer- 
ous and more pronounced. 

In almost all cases of chrouic croupous or parenchymatous 
nephritis, which have lasted for many months, and, instead of 
abatiug have become more pi-onounced, n fn/fp liegenerafiou of 
the kidney will develop, and we now have the so-ealled large 
white kidnfy (Fig. 87). 

In those cases, the fatty casts are abundant, and the large 
casts from the straight collecting tubules are frequently seen in 
conjunction with the smaller casts. The fatty changes in the 
pus-eorpuselus and epithelia are well marked, and the groups 
of free fat-globules and -granules large and numerous. Here, 
too, individual fat-globules, much larger than those ordinarily 
seen, and sometimes attaining three or four times their size, or 
even more, may be present. In rare cases, needles of margario 
acid in small numbers are found, but these are exceptional. 
Red blood -corpuscles are scanty in the majority of these cases. 

Connective -tissue shi-eds are always present, and may attain 
large sizes, being fairly abundant. The evidences of ehronicity, 
as shown by the fat-globules, will be seen in all epithelia found 
in the urine ; that is, both those from the convoluted and 
straight collecting tubules of the kidney, from the pelvis, the 
ureters, and the bladder. The epithelia from the straight col- 
lecting tubules are sometimes numerous, and may lie just as 
abundant as the cnboidal epithelia. Pelvic epithelia are never 
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absent, and 'those from the uretei'G are well marked. That a 
o ystiti s of varying degrees of intensity is al ways pres ent need 
haixily be mentioned. 

Besides the fatty degeneration, a waxy or amyloid dt gene ra- 
tioH of the Mdney is found iu a number oi cnses. Some authors 
call this an amyloid disease of the kidney and claim that it is 
an independent affection, and not associated with a parenchy- 
matous nephritis. This view ia undoubtedly incorrect, as a 
waxy degeneration of the kidney is always a secondary affection 
found in chronic cases of nephritig. The exact cause and 
nature of such a degeneration are not known, and it is mostly 
found in chro me d iseases, such as syghilis, tuberculosis, suppura- 
tive processes, ulcerations, and necroses. It seems to be due to 
some chemical dignge iu the plasma of the blood, though the 
nature of this change is unknown. 

Waxy degeneration of the kidney may occur in both catarrhal 
and croupous nephritis ; it is much more common in the latter, 
and is rare in the former. It invades the epithelia of the urinif- 
ei-ous tubules, and ultimately produces waxy casts. Epithelia 
which have become waxy are highly glistening, and are found in 
the urine as more or less shining, homogeneous bodies. Not 
only the epithelia, but also the connective tissue, and simultane- 
ously the walls of the blood-vessels, may undergo waxy degen- 
eration. 

The appearance of the urine is not characteristic of this 
degeneration, and it will present the features of a chronic ne- 
phritis, though the amount of sediment greatly varies, being 
sometimes slight, sometimes abundant. The specific gravity is 
usually low, and the amount of urine voided above normal. 
The diagnosis should never be made unless the changes iu the 
urinary features are pronounced, and care must be taken not to 
mistake hyaline casts, which may in rare cases be somewhat 
glistening, for waxy casts. 

In chronic croupous nephritis with waxy degeneration of the 
kidney, the most characteristic features are the waxy casts 
(Fig. 88). 

Waxy casts may oecur in all sizes, are always of a high re- 
fraction, have wavy, convoluted contours, and frequently a yel- 
lowish color. The casts may assume different forms, and not 
rarely are so tortuous as to be likened to a cork-serew. In most 
cases, all the three sizes of waxy casts will be found, and they 
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may sometimes be mixed with other elements, sueh as ^anules — 
the granular -waxy ; or with fat-globules — the fatty-waxy casts. 
The other features are the same as those in any uhronic croupous 
nephritis. Pus -corpuscles are always present, as well as differ- 
ent epithelia, eonneetive- tissue shreds in large numbers, and 
granular as well as fatty casts. The appearance of a waxy 
degeneration is always of grave import, though even here re- 
coveries have occurred, especially in children. 

Cystic degeneration, which is also a secoudarj' change, found 
in chronic cases of nephritis, does not give any eharacteriatie 
sj-raptoms in the urine, and, therefore, can not be diagnosed as 
sueh. 

Atrophy of the Kidney. — The result of a chronic croupous or 
parenchymatous nephritis is invariably atrophy of the kidney. 
The features of atrophy, as found in the urine, are characteristic, 
and a positive diagnosis can always be made, though the amount 
of urine voided in the twenty-four hours varies, and is never as 
abundant as in cirrhosis of the kidney. The features are the 
following : 

1. A continuously low speeific gravity, as a rule, never above 
1,010, aud occasionally not more than 1.006 or 1,004 at auy time. 

2. The presence of a targe amount of albumin, in contradis- 
tinction to the small amount found in cirrhosis. 

3. The absence of all salts. 

4. Pns-corpusctes, present in moderate numbers, many, if not 
all containing fat-granules and -globules. 

5. Epithelia from the convoluted and straight ooUectingr 
tubules of the kidney, in moderate numbers, many or all contain- 
ing fat-granules and -globules. 

6. Free fat-granules and -globules, sometimes in large 
numbers. 

7. Granular, fatty, and, in some cases, even waxy casts in 
varying numbers, the former being usually quite abundant. 

8. (.'onnective-tissue shreds of moderate or large size, and 
always in at least fair numbers. 

9. Broken down or poor constitution, as seen by the pale, 
finely granular pus -corpuscles, in which one or more nuclei are 
usually visible. 

Epithelia from the pelvis of the kidneys, the ureters and the 
middle Inyera of the bladder will be present in variable numbers. 
Here, again, attention must be called to the fact that a badly 
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diseased kidney, as an atrophied kidaey always is, can never void 
any suits. In those cases in which salts are present, though all 
the other features admit of a positive dia^osis of atrophy of the 
kidney, we can reach the conclusion that only one kidney is as 
yet affected, since tlie salts must be voided by the other kidney. 
In such cases it will always be noticed that the coustjtution, 
although greatly impaired, can not as yet be called poor, since, 
though many pus-corpuscles are finely granular and pale, some 
will still show a moderately coarse graunlation. The prognosis in 
all such cases is considerably better than when uo salts whatever 



Chronic Croupous Nephritis, ivith Acute Croupous Recur- 
rence, — In many eases of chi-onic ei-oupous nephritis, acute 
reenrrences may occur at any time, and fresh portions of the 
kidney tissue become inflamed. Such acute recuiTcnees can, in 
some individuals, be produced upon the slightest canse, as 
exposure to cold or en'Qj;g_jfl_-diet. It is not uncommon for a 
recuiTcnce of this kind to be produced every few weeks or mouths, 
leaving the patient weaker every time, and finally resulting in 
death. 

A case of this kind, in wliich an acute croupous hsBmorrhagic 
recurrence took place in a young man of twenty years, is shown 
in Fig. 89. 

In this case, which ended fatally, all six varietie s of casts, and 
of all three sizes, were present in large numbers. Not only were 
the regular casts seen, but a number of different combinations. 
The casts present were hyaline, epithelial, blood, granular, fatty, 
waxy, granular- fatty, epithelial -waxy, blood- waxy and fatty- 
waxy. 

Red blood-corpuscles were present in every field in moderately 
large n^imHePS. &nd variously sized groups of fat-globnles were 
also abundant. Pus- corpuscles were numerous, and epithclia 
from the convoluted as well as the straight collecting tubules of 
the kidney were present in large numbers, many studded with 
fat-globules. Con ueetive- tissue shreds were present, and mucus in 
the form of threads, and especially casts, could be seen in many 
fields. Of the accompanying inflammations, the pyelitis was 
the most severe, though the inflammation of the ureters and 
bladder were well marked. 

Salts were entirely absent and the constitution was very poor, 
so that the diagnosis of probably both kidneys being affected in 
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a severe degree, and a bad pro^osU, bad to be given. The 
patient died within two weeks after the examination. 

From the deaoriptions here given, it will be seen that the 
casts found in croupons or pareuehyraatons inflammations of 
the kidnuy will always show whether the process is acute, snb- 
aeiite, or chronic. Wlien hyaline, epithelial, or blood casts are 
found in a ease giving all the symptoms of chronicity, we 
can be certain either that an ac ntp ^-miii Tpni-c has taken place 
in the same kidney, or that the second kidney has become 
ac utely in flamed. Sometimes cases of a so-called acute inflam- 
mation will show gi-anulav and even fatty casts in large num- 
bers, but careful questioning of the patient will bring out the 
fact that he has not been perfectly healthy for a long time, 
though he may have been able to attend to his business in 
spite of headache and general malaise. The only cases in 
which purely grannlar casts in amnll numbers may occasionally 
be seen two or three weeks after the commencement of the 
inflammation, are those already mentioned t in children after 
scarlet fever. Waxy casts will never appear in acute inflam- 
mations, but always denote chi-onicity. 



SnPPURATn-E NEPHRITIS 

Suppurative nephritis, also called abscess of the kidney, 
pyo- nephrosis, or surgical kidney, the most intense of the 
three primary varieties of nephritis, is an independent process, 
and must not be confounded with acute interstitial nephritis 
or pyclo-nephritis, as is frequently done. There may be either 
a number of small, disseminated foci of suppuration, or one 
large abscess, usually confined to one kidney, Sometimes the 
suppuration nmy be so excessive that the larger part of the 
structure of the kidney has disnpi)eared, and a large, thiek- 
walled eavity filled with pus is found in its place. 

Causfn. — The causes of a pyo-nephrosis are not always plain, 
though in many eases the disease is the result of an exten- 
sion of the iuflararaatory process from some other portion of 
the gen ito-iyi nary tract, A simple gonorrhcea, which gi-adnally 
extends upward, may be sufficient to cause it, and both ure- 
thral strictures and inflammation and hypertrophy of the prostate 
gland may be causes. The use of unclean sounds and catheters, 
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even in these days of antisepsis, is uot rarely followed by a 
pyo- nephrosis. 

Uccasionnlly the disease follows different aetit« infectious dis- 
eases, sueh ns typhus and typhoid fevers, cholera, and diph- 
theria, or may be seen with pyremia and carhnneles. In renal 
tuberculosis, abscesses are quite common, and they may also 
occur when calculi are present. In still other cases the (etiology 
i-emains obscure, aud we cau only surmise that pyogenic organ- 
isms in lar^re numbers have settled iu a perliaps previously 
inflamed kidney. 

Clinical Si/mptoms. — Acute abscesses are usually ushered in 
by pronounce d chil ls, followed by a rise iu temperature and gen- 
eral depression. Pain , as a nile, is present, although it is not 
always referi-ed to the seat of the abscess. Emaciation, nausea, 
and vomiting can occur. After an abscess has ruptured, it may 
continue to discharge pus for a long time, becoming chron ic. 
In these cases the acute symptoms gradnallj' subside, though a 
Blight fever is "always^ present , aud pain or tenderness either in 
the region of the k idney , or in the tfl gBttiftl region, testi cles, or 
legs, is a constant feature. 

Features Found in TTrine. — The urine in pyo-nephrosis is 
always c loud v . and a pronounced heavy sediment invariably 
forms. The specific gravity varies considerably, but is mostly 
below normal, and the amount of uriue is diminished. Albumin 
is present in large amount in every case. 

The clinical sj-mptoms are at times so vague that a positive 
diagnosis is generally possible only through a microscopical 
examination of the urinary sediment. The features found under 
the microscope will at once clear up the diagnosis, and it does 
not seem necessary for the abscess to have ruptured ; emigrated 
pus -corpuscles and the sheddUif a£. ffo^jnfitittve-ti'if'T'' "^-^^-l" are 
sufllicient for a diagnosis as long as no firm membrane has 
formed around the abscess. 

The microscopical features are the presence of an enormous 
number of pus-corpuseles, many kidney epithelta, usually from 
both the convoluted and straight collecting tubules, and a 
varying number of red _blood-c oriniscles, the latter being very 
numerous iu acute abscesses. Besides these, connective -tissue 
shreds are always found, either in moderate or large amount. 
Without such shreds, abscess of the kidney should never be 
diagnosed, since these alone show a destruction of the kidney 
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tissue. Epithelia from the pelvis of tbe kidnoy almost invari- 
ably aecomijany the affection. Casts may be either present or 
absent ; when present, they denote a complicatiue croupons 
nephritis. 

The features seen in a chronic sappnrative nephritis are 
^hown in Ftg. 90. 

The pus- corpuscles are extremely numerous, and may so 
entirely fill some fields that no other features become visible. In 
other fields, however, epithelia from the convoluted tubules of 
the kiduey will be found in large numbers, and, as a rule, 
those from the straight collecting tubules are also present. 
Fat-giobnles and -granules are abundant, partly lying free in 
variously sized groups, partly filling the pus -corpuscles and 
epithelia to a greater or less degree. Connective -tissue shreds 
are present, being large and abundant. 

Red blood -corpuscles are always found, but in such cases 
in small numbers only, while not infrequently rust-brown crj's- 
tals of hsmatoidin, in tbe form of needles aud plates, but 
especially the former, denoting a previous hromorrhage, are 
seen. These will be found in the pus -corpuscles and epithelia, 
as welt as free. In the case depicted, the ]ia>matoidin crystals 
were verj- abundant, being found in the form of large con- 
glomerations of irregular, curved necfdles aud stars, as well as 
smaller plates. Epithelia from the pelvis of the kidney, the 
ureter, and the bladder, denoting an in Bam mat ion of these 
organs, are also fairly numerous. In addition, nnmerous bacte- 
ria are usually present. 

Although these features are perfectly characteristic, we not 
infrequently find another, the so-called endogenous new-forma- 
tion of pus -corpuscles in the pelvic epithelia, denoting, if pres- 
ent in large numbers, a pressure upon the pelvis. Such a 
diagnosis will, therefore, hardly ever present any diffloulties, 
contrary to the opinion frequently held that it is impossible to 
diagnose an abscess from the examination of the urine alone. 

Abscesses not directly in the kidney substa.nce, but pressing 
upon the kidney — perirenal abscess, — may also bo tliagnosed. 
These will show the same features in the urine, though perhaps 
somewhat less marked, together with endogenous new-forma- 
tions in the kidney epithelia. Whenever these are seen in many 
epithelia, they are caused by long continued pressure upon the 
feidnej', and will justify the diagnosis. 
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SUPPUSATIl'E PTEUTIS 

An abscess may Jevt-lop in the pelvis of the kidney instead 
of in the kidney proper. The causes of this will be the same 
as for pyo- nephrosis, though perhaps calculi will more fre- 
(|uenlly produce an abseeaa here than in the kidney proper. 
The sjinptoins do not differ from those of suppurative nephri- 
tis, and the exact location of the abscess can only be determined 
by microscopical examiuution of the urine (Fig. 91). 

In an acute suppurative pyelitis, red blood -corpuscles are 
always present in moderate or even large numbers, and pus- 
eorpnscles are extremely numerous. The diagnosis can he made 
from the cuboidal and irregular iwlvic epitbelia, which in these 
cases are abundant, and may be found in groups. In such 
abscesses, epithelia from all the different layers of the pelvis 
will be present. These epitbelia may vary considerably in size, 
and a few may be even as large as those fn)m the middle 
layers of the bladder. There will, however, be no difficulty in 
diagnosing them, since these large epithelia are irregular, angu- 
lar, lenticular, or pear-shaped. Connective ■ tissue shreds are 
numerous, and withont them no such dia^osis must be made. 

In all cases epithelia from the ureter, showing a secondary 
inflammation, are quite abuudant, and in many of them endoge- 
ncous new-formations of pus -corpuscles will be found. Epithelia 
fi-om the convoluted tubules of the kidney need not necessarily be 
present in aent* cases, but sooner or later a moderate number, the 
indication of an accompanying nephritis, will be seen j here, too, 
endogenous new- formations can api)ear. Very soon a oystitia 
will develop, and the epithelia from the bladder accompany the 
other features. 

In a chi-onic abscess of the pelvis, the features will be the 
same as those descril>ed in suppurative nephritis, except that the 
comparative number of the pelvic and kidney epithelia becomes 
changed, the former being considerably more numerous than 
the latter. 

TUBERCULOSIS OP THE KIDNEY 

Althongh renal tuberculosis can undoubtedly exist as a pri- 
mary disease, it is comparatively rare, being most frequently 
associated with tubereulosis in other organs. It may result from 
an extension of the tubercular process from other portions of the 
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genito-urinflry tract. In the kidney we will generally find evi- 
dences of a chronic catarrhal or interstitial nephritis, though ia 
rare cases a croupous or parenchyiuatoos infiamiuation accompa- 
nies the tuhereular process. The tuhercular nodules in different 
portions of the kidney enlarge, and, after a time, usually break 
down, so that ulcers or abscesaes are formed, 

Features Found in Urine. — The appearance of the urine is not 
characteristic in these eases ; the color is usually pale, and it is 
turbid and of a low specific gravity. The amount of urine is 
increased, and a small amount, sometimes only a trace, of albu- 
min is present. The sediment is slight, unless ulcers or ab- 
scesses have formed, when it is moi-e profuse. 

The features under the microscope are at first those described 
in a chronic catarrhal nephritis, and later on give evidences of a 
destructive process, with the presence of eonneetive- tissue shreds 
in varjing amount. In most eases a pronounced cystitis is asso- 
ciated with the process, and not rarely ulcers will be formed in 
the bladder, Such a chronic ulcerative cystitis should always 
be looked upon with suspicion, as being possibly due to a 
tuberculosis. 

Whenever tnhercnlosis is suspected in the kidneys, and the 
evidences of a chronic interstitial nephritis are found in the 
urine, examinations forjtalifiiclaJiafilli must be made. This is 
not iufrequentIy~aTedious process, as the bacilli are rarely pres- 
ent in large numbers ; yet the diagnosis can not be made with 
certainty without them. Repeated examinations of many drops, 
from urine taken at different times of the day, will never fail to 
reveal them. 

Too much sti-ess can not be laid upon the constitntion of the 
patient, as shown by the appearance of the pus -corpuscles, in 
such cases. As long as the larger numbers of the pus-corpnscles 
are coarsely granular and glistening, showing a good constitu- 
tion, the presence of tubei-culosis is not probable. As soon, 
however, as the pns- corpuscles, or a large nnraber of them, ai-e 
pale and finely granular, showing a considerably irapaii-ed or 
poor constitution, the existence of a possible tuberculosis must 
not be lost sight of. Such a poor constitution, with the evi- 
dences of only a moderate catarrhal nephritis and cystitis, may 
not infrequently be among the first suspicious signs of tubercu- 
losis, even when the clinical symptoms are as yet only slightly 
pronounced. 
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n. ANOMALIES OF SECRBTIONS 

Of great importance in the diagnosis of kidney lesions are the I 
anomalies of eecretion. under which term the conditions known as" 
lAthiBmia and Oxaluria are included. Booner or later these wiil in 
many cases proHiii^ nt| ififlntntnntinn of the kidney proper, as 
well as the pelvis of the kidney, and may in pronounced cases 
cause haemorrhages from the kidney and pelvis, as well aa '. 
abscesses. 

Both lithfemia and oxaluria are of frequent occurrence, and 
need not of necessity lead to the production of calculi, though 
this may occur. Persons so affected will pass large quantities 
of uric acid or oxalate of lime, or both, and their urine almost 
invariably has a high apecifle gravity. 

Causes. — The eauses of these conditions are practically un- 
known. It was believed that persons who live high, eat an 
excessive amount of meat as well as starchy aud saccharine 
substances, and drink considerable champagne, are predisposed 
to the so-calied uric acid diathesis. This is undoubtedly true . 
in some cases ; but in others just the opposite conditions pre- 
vail, and still uric acid is voided in large amounts. 

Clinical Sympfoms. — The clinical symptoms in these cases, ' 
which are much the same in both conditions, are headache, 
general malaise, dyspepsia, sleeplessness, neurasthenia, and later 
on melancholia. Pronounced pain is never present, but there 
is ofteu a dull, aching feeling in the lumbar region. Persons 
80 affected always soouer or later suffer from neurasthenia 
and melancholia, and may be treated for a variety of affections 
before the true cause of their condition is discovered. 



lithj:mia 

The microscopical features in the urinary sediment of a per- 
son affected with lithiemia are quite characteristic (Fig. 92). 

Crystals of uric acid are found in large numbers, and as a 
rule all three varieties, — the common^Torm, that seen in over- 
acid urine, and gravel from the pelvis of the kidney, — are 
present. The crystals may attain large sizes, but usually the 
smaller sizes only are met with. Besides these, crystals of 
i2y iflfttfi fif lime in moderate nnmbers are also present. In 
many cases which come under observation, pus -corpuscles are 
found in small or moderate numbers, as well as different epi- 



Vy 



ft fifl^ 



->uS«I\ii'',«i 



/^^L'iv-'.W^ 







/ 



7^0 



I 






Fro. 92, LiTRSMIA, WITH SttBiOPTK CaTARRHAI. PvII.[TIB AMD CTSTITIB (X I>W|. 

ITA . ui1« RrJil cryitnls ; OC, ouUle of lltne eryit&li : RB. red btonil-dariiuuls : PC. pai- 
corpnulst: PE, PpUhelln iram ihe pclvU oF tlw kldocy; UE, epilhfllnm from ths nnigr; 
UB. epHtaollnm rrom lbs nvpec luyen *>( lbs blBddM- 1 UB, (pItlwUDm from tha mlddla 
larcn of Ibe bUddcr, 



L 



196 



rBIXAHY ASALYSIS AND DIAGSOSIS 



tlielia, more especially those from the pelvis of tho kidney 
and the ureters, though epithelia from the couvoluted tubules 
in Brnall numbers and bladder epithelia are rarely absent. Bed 
hlood- corpuscles are not numerous when no hEemorrhage has 
taken place, though a few are always seen. A few fat-globules 
are usually seen in the pus -corpuscles and epithelia. 

In these, the common cases of litlitemia, we have, therefore, 
an inflammation of moderate severity only, either a simple pyelitis 
or a pyelo- nephritis, with an accompanying cystitis. The in- 
flammation, when seen, is rarely acute, but usually subacute or 
chronic. Such a condition may go on for many years without 
producing any other features. 

When large numbers of these salts are continually produced 
aud deposited in the pelves and calices of the kidneys, smaller or 
larger conn-etions or calonli will then be formed, and cause more 
pronounced symptoms. In such cases, the first symptom is uot 
infrequently a hemorrhage from the kidney or pelvis, with more 
or less severe pain. The urine will show all the features of such 
a hemorrhage, together with concretions of uric acid. Aft«r a 
day or two all the sj-mptoms may subside, but if the causes lead- 
ing to the formation of the salts still continue, will recur sooner 
or later. 

Haemorrhage from the Pelvis o! the Kidney. — Hemorrhage 
from the pelvis of the kidney, due to uric acid calculus, gives 
characteristic features in the urine, from which the diagnosis can 
easily be made (Fig. 93). 

The field is crowded with red blood -corpuscles, which vary- 
very considerably in shape, size, and appearance. As the urine is 
usually not examined until a number of hours after it is voided, a 
comparatively small number will be found cuntwining hEemoglobin, 
and are therefore of a yellowish or slightly brown color. The 
larger number usually have tost the hemoglobiu, aud these cor- 
puscles will appear colorless, with a distinct double contour. They 
are found either singly or conglomerated in large groups. Cre- 
nated rod blood-corpuscles are frequently found, but in small 
numbers only, and they may also be seen edgewise. When they 
have imbibed water, they swell up. and may be even doubl^j tbeir 
jBual size. Agaiu, a varying number of btematoblasts, which 
present the features of veA blood- corpuscles, but are only half 
their size, are often seen in an active hemorrhage. White 
blood -corpuscles, which are twice the size of the fully formed 
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red blood -globules, and can not 1^ distinguished from pas- 
corpuscles, are present in small iiuiiibers. They are always 
granular, either pale with a fine granulation, or more gUsteuing 
and having a coarser granulatioi. When comparatively few of ' 
these corpuscles are seen, we"k4ow"rhat they are not pus-cor- 
puscles, and their presence should»never cause the diagnosis Of an 
inflammation. 

Besides the blood- corpuscles, uric acid crystals, in the form of 
irregular plates, masses, and needles, are abundant. They vary 
considerably in size, are always colored, and may be either single 
or conglomerated. The needles may be seen in gi-oups containing 
individual small formations, which sometimes appear like small 
granules, or they are large and form stellate masses. These are 
the characteristic forms from the pelvis o£ the kidney, which, 
when small, pi-odnce gravel ; when largf, ure portions of calculi. 

Epithelia fi'ora the pelvis of the kidney, varj'ing in size hut 
always characteristic, aj5" luoiT "Ur itiiis niiraerous. When the 
htemorrhage is seve re, many fiel ds may sometimes have to be 
ex amined bef ore tliey are discovere d, and the place or ongm of 
the hiemorrhage becomes clear ; but they are always present, often 
in groups of three, four, or more. Smaller epithelia from the 
ureter are also seen. Connect ive: tissjie filui^ds are never abseiij. 
though their number and size may be small. In pronounced 
cases they are usually found in large numbers. 

Besides these features, variously sized masses of fibrin, in the 
form of thin, pale, often colorless strings, consisting of wavy 
bands, may sometimes be seen, and irregular clots of blood can 
also be found. In such hiemoiThages, all the features, including 
the epithelia and connective -tissue shreds, maj' occasionally have 
a yellowish color fi-om the htemoglobin ; but this is not the rule, 
unless the centrifuge has been used and the examination made 
immediately after the urine is passed. 

Pyelitis Calculosa.— In the so-called pyelitis calculosa, an 
inflammation or even suppuration of the pelvis is present, and 
due to calculi, the most common of which are uric acid and 
oxalate of lime, though phosphatlc stones are also not rare. The 
features are the same as those found in any catarrhal or suppura- 
tive pyelitis, with the addition of concretions, Red blood- 
corpuscles are invariably present in such cases, but, unless a 
htemorrhage occurs in the coui'se of the inflammation, never in 
large numbers. 
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OSALURIA 

Among the anomalies of st-eretiou, oxahirla plays an im- 
portuut part. It is far morn idommon thau ia generally sup- 
posed, and in all (rases giving va^ue neurastLt uJi' iViiiiilriiiin 
the urine should lie examined. The specific gravity is usually 
high, not infrequently 1.030 or even .KOiO, and the amount of 
urine passed dotB not varj- much fi-om the normal, TEe miuro- 
seope always shows large numbers of crystals of oxalate of 
lime, in all shapes and sizes, and even in the milder cases an 
irritation of the pelvis of the kidney is rarely absent, so that a 
small number of pus- corpuscles and pelvic epithelia is found. 
Instead of a plain irritation, all the grades of inflammation may 
at different times exist, though oxaluria oloue, without the pres- 
ence of a stone, wilt never cause suppuration. 

When many crj'stals are seen, minute concretions, which are 
so small as to give no special symptomB, are frequently passed, 
and these, in a few cases, may cause htemorrhages from the 
pelvis. In a number of cases, which have come under obser- 
vation, prolonged htematuria existed, and the cause could not 
be discovered, as there was no pain connected with it, and 
no reason to suppose the presence of a calculus. Microscopical 
examination showed those minute concretions, and easily cleared 
np the case. 

Il-tlMOGLOBINlTRIA 

Ilffiraoglobinuria is a rare condition, whieh is characterized 
by a dissolution of the red blood -corpuscles, and the appearance 
in the urine of the coloring matters of the blood in solution. 
The red color of the urine which is always found in these 
eases is, therefore, not due to the presence of a large number 
of red blood- corpuscles, as in hematuria, but to that of dis- 
solved hfemoglobiu. 

Causes. — The affection is occasionally seen after poisoning 
with different substances, such as carbolic acid, sulphuric acid, 
naphthol, muriatic acid, pjTogallic acid, and even chlorate of 
potash. It may occur iu the course of severe infectious dis- 
eases, and is perhaps most common accompanjing black vomit 
in yellow fever. After extensive burns, in scurvy, and purpura 
it has also been deserlljcd. 

;se, it may occur as an idiopathic disease of inter- 
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mittent cliaruuter — the paroxysmal bfemoglobiuuria, — which is 
said to sometimes develop in I'ai'e cases of syphilis. Ill such 
eases urine contaiuiDg hsemoglobin may be voided either for 
a few hours ouly, or more rarely for days or even weeks, ac- 
companying sjinptoms much like those of intermittent fever. 
As a rule, attacks of this kind, follow exposure to cold. 

Features Found in Urine. — The appearance of the urine iu 
hsemoglobiuuria ia always dark red or brownish, the Bediment 
being abundant. The specific gravity varies considerably, bnt, 
as a rule, is slightly increased. Albumin will be found in vary- 
ing amount. Although the disease is by no means a distinct 
kidney affection, changes having taken place in the blood, a 
nephritis of varying degrees of intensity usually accompanies 
it, and its features will be found in the urine. 

The microscopical elements in a prtmounced ease of heemo- 
globinuria, which occurred in yellow fever, ate illustrated in j 
Fig. 94. 

The urinary sediment contains an extremely large nnmber | 
of dark or rather rust-brown masses, made up of granular 
matter, as well as granules scattered irregularly over the field. 
The masses vary considerably iu size, some being small but 
others large, aud may assume different shapes ; these are the 
masses and granules of btemoglobin. 

Hemoglobin is also fonud in the form of regular casts, 
which appear filled with dark brown grannies, and differ from 
blood casta. The latter are rai-ely absent, though the blood- 
corpuscles are never found fully formed in the casts, but always 
disintegrated, and of a rust-brown color. Epithelial casts artj 
frequently pi-esent and are also studded with hemoglobin. 

Red blood- corpuscles are never entirely absent in these cases, 
though they are comparatively scanty, and always, even in the , 
freshly voided urine, appear very pale and double contoured, i 
having completely lost their coloring matter. 

Besides these features, pus -corpuscles and epithelia are pres- 
ent, many of which are entirely filled with granules of heemo- 
globiu and have a dark brown color. Pus -corpuscles are fairly 
abundaut, and epithelia from the convoluted and straight col- 
lecting tubules of the kidney iu moderate numbers. Epithelia 
from the ureters and the pelves of the kidneys are constant 
occurrences. 

Connective-tissue shreds are usually found, and may contain 
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some granules of hemoglobin upon them. Mncns in tho form 
of threads or casta may be present, studded with masses of 
hsemoglobin. In most cases different salts, especially crystals of 
oxalate of lime, and uric acid crystals, are seen. In cases which 
have lasted a long time needles and plates of hft>matoidiQ 
may be found. 

CHYLURIA 

Chyluria is characterized by the milky white appearance of 
the urine, similar to milk or to chyle ; this appearance it 
retaius on account of the molecular division of the fat which 
it contains, even if left standing for days. In some cases, 
though not in all, chylous urine has a pink tinge, due to 
the red blood-corpuaeles frequently present. 

Two varieties of the affection are recognized: the fli-st, or 
tropical form, occurs almost exclusively in hot climates, and is 
<lue to an invasion of the blood and urinarj' tract by a 
parasite — the Fil<iria sanguinis hominis ; the second, or non- 
tropical form, is not due to a parasite, and is so rare that but 
little is known about it. 

In most cases chylous urine contains coagula, due to a largt) 
amount of fibrin, which is usually present. These clots form ia 
the bladder, and may be so abundant as to give rise to distress- 
ing symptoms when voided. 

The features of a chylous urine are illustrated ;a Fig. 95. 
The case from which the illustration was drawn was recently 
seen by the author, and occun-ed in the practice of Dr. T, H. 
Allen, of New York. Its brief history is the following: 

Mnn, 3y years of age, a native u( Porto Rico, has lived in 
the United States for nine yeai-s. Three years ago he went to 
his native country for two weeks and then returned to tho 
United States. Two months after returning, he noticed a milky 
appearance of his urine. The urine cleared up after a short 
time, and remained clear for more than two years, when it 
again became milky. The only symptoms he complained of, 
wbeu he first came under observation, were pain in the back 
and a slight frontal headache. In appearance, the patient was 
thiD and delicate looking. Upon physical examination nothing 
could be discovered except a slightly enlarged liver. 

Feafures Found in Urine. — The appearance of the urine 
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was that of miik, iu which slightly colored, pink coagula were 1 
suspended. The clots were numerous and greatly varied in size, i 
the largest being removed from the bottle with difficulty. They ] 
had varioas shapes, some resembling cysts. The specific gravity J 
was 1.015, the reaction slightly acid, and the urine contained f 
one-half of 1 per cent of albumin. 

Under the microscope tlie clots pi-oved to be masses of I 
fibrin, imbedded in which large numbers of red blood-corpus- 
cles were found, and iu a few also small plates of hiematoidin. 
In everj' field not obscured by the fibrin, red blood -corpuscles 
were very abundant, lying in groups, as well as singly, partly 
of a yellowish color, eoutaining hwmaglobin, and partly color- 
less. Crenated red blood -corpuscles wure present in moderate 
numbers, and many were seeu edgewise. 

Besides these, miunte fat-globules and -granules were ' 
extremely numerous, partly in smaller or larger masses, partly 
lying irregularly throughout tlie field. Nowhere eoald larger 
fat-globules be seen. In some of the drops examined, a num- 
ber of parasites, the embrj-onal forms of tlie Filaria satiffuinis, 
could easily be discovered ; they were of different sizes. In i 
one drop, a group of five, imbedded iu, or perhaps eurrouuded 
by. a mass of fat-globules, was found. One small body, appa- 
rently an ovum, was also seen. 

The other features were pus -corpuscles and epithelia from 
the ureters and the middle layers of the bladder. Neither the 
pus -corpuscles nor the epithelia were found in every drop, it 
being necessary to examiue a number of di-ops before they were , 
seen. Connective -tissue shreds were present, though not in 
every drop. No salts whatever could Ije discovered under the 
microscope. 

in. MALIGSAXT TUMORS OF THE EIDXET 

Malignant tumors of the kidney are fortunately rare, but do 
occur, and both sarcomata and cai-cinomata are met with. The 
fonner may be found at all ages, while the latter, which in 
the kidneys seem to be of still rarer oecnrrence than sar- 
comata, ai-e usually seen in persons more advanced in years. 
The diagnosis of sarcoma of the kidney can be positively made 
from the examination of the urine, while that of cancer might 
perhaps be suspected, but can hardly be made with the same 
degree of certainty as wheu it occurs in the bladder. 
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Clinical Symptoms. — Wbeu a maliguant tumor haa lastvd for 
some time, the clinical Eeatui-es will become prououueed enough 
to at least snapect its presence, but in the early stages its symp- 
toms are not well defined ; though even at this time character- 
istic features may be found in the urine. Pain, referred either 
to the region of the affected kidney, or, less cleaiOy defined, 
radiating to neighboring organs, will usually be the earliest 
symptom. It is mostly of a severe character, and may be 
paroxysmally increased. 

Very soon a tumor in the region of the kidney can be 
mapped out, the patient becomes aniemic and cachectic, and 
gradually loses sti-ength, IE not relieved by surgical pi-ocedures, 
the general symptoms become more pronounced, aud the disease, 
as a rnle, ends fatally within one or two years, although cases 
of sarcoma which have lasted four or five yeai-s are on record. 

Apptarance of Urine. — The appearance of the urine is not 
characteristic. Since symptoms of inflammation soon develop, 
the specific gravity, color, and amount of urine voided will vary 
with the intensity of the inflammation., HsemoiTbages, either 
constant or recurring at irregular intervals, soon appear, and 
the urine then has the pronounced reddish or brown color, due 
to the blood. Albumin is always present in varying ainount. 



Sarcoma of the kidney may be found in children as well as 
in adults, the youngest ease seen by the author and diagnosed 
from the urine having been in a boy of four yeai-s, the oldest in 
a man of sixty-five years. Although the macroscopical appearance 
of the urine may vary considerably, the microscopical fcatui-es are 
usually characteristic enough to admit of a positive diagnosis. 
In two eases the examination of the urine gave the first evi- 
dence of the disease, the clinical sj-mptoms of the patient not 
beiug at first clear; by careful examination of tlie patient, how- 
ever, a tumor of the kidney could soon be mapped out, and 
further developments proved the correctness of the diagnosis. 

Features Found in Crint. — That sarcoma of the kidney can 
be diagnosed from the urine was first shown by Carl Heitz- 
mann, aud a number of cases were published by him in the j'ear 
1888. Since then other eases have been seen by the author, 
and autopsies have left uo doubt of the con-eetnesa of his asser- 
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abimdant. Epitbelin from the pelvis of the kidney eould \»\ 
seen, and in many of tlieni the endogenous new-formation of 9 
pus-eorpuacles, indicating pi-essure, were present. Kpitheliaf 
from the ureter and the middle layers of the bladder com-j 
pleted the features. 

Not infrequently a croupous nephritis may be present, andJ 
then casts, especially of the granular and fatty varietj', will \ 
1h' found. 

CAKCER 

In cancer of the kidney, a positive diagnosis can not be 
made so easily from the simple examination of the urine. 
When a large number of irregulaj- connective -tissue shi'eds, 
containing infiammatory corpuscles, and perhaps also larger, 
coarsely granular, frequently multi-nuclear epithelia are found, 
together with all the evidences of a chronic inftammntion, 
cancer can undoubtedly be suspected, and the clinieal symp- 
toms will soon clear up the diagnosis. In rare cases, we may 
find regular cancer nests, similar to those described in cancer 
of the bladder. 
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According to the degrees of intensity, inflammation of the 
bladder — cystitis — may be divided into catarrhal, suppurative, 
and ulcerative. The inflammation may be either acute, subacute, 
or chronic, and may affect either small portions of the mucous 
membrane of the bladder only, or almost the whole. 

The pathological changes in catarrhal inflammation of the 
bladder are the same as those found in any mucous membrane, 
and have been described in the previous chapter. In severe 
inflammations ulcers may be formed, which may betome quite 
extensive, and in rare cases even lead to perforation. Occa- 
sionally abscesses will form in the wall of the bladder. 

Causes. — The causes of a cystitis, which may be either pri- 
mary or secondarj', are numerous. Primai-y cystitis may be due 
either to exposure to cold, to chemical irritation, or to traumata. 
That a simple exposure to cold may cause a cystitis, often quite 
severe in character, can not be denied. Among the chemical irri- 
tants different remedial agents, such as turpentine, copaiba, can- 
tharides, and strong mineral acids, may be mentioned. Alcoholic 
stimulants in large amount may cause mild attacks, as well as 
certain articles of diet, such as asparagus. 

One of the most common causes of cystitis is the passage 
into the bladder of instruments, such as catheters or sounds, 
which have not been thoroughly disinfected, so that pyogenic 
bacteria are introduced in large numbers. Again, traumata of 
different kinds are often responsible for the development of a 
cystitis. 

Secondary cystitis is at least as frequent as the primary form, 
and is often due to an extension of the inflammatorj- process 
fram one or other of the genito- urinary organs, Gonorrhoea is 
a common cause of cystitis, in the first days of the disease as well 
as later on. Prostatitis, hypertrophy of the prostate gland, semi- 
N (209) 
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nal vesiculitis, vaginitis, cervicitis, and parametritis, as well as ] 
perimetritis, may all cause it. Again, intlanimations of the blad- 
der may be produced by an inflammation of the kidney, pelvis, and | 
ureter, the process gradual)y extending downward. Indeed, it is 
rare that a secondary cystitis, though mild in charaeter, does not j 
accompany a nephritis or pyelo- nephritis, even in acute 
In ehrouic cases, such an accompanying inflammation is always I 
present. 

That other affections of the bladder, such as tumors or calculi i 
in the bladder, will soon cause an inflammation, is evident. la 
many other diseases, such as the different infectious and con- 
tagious diseases, it may occur at any time. Retention of the 
nriiio must be looked upon as an important cause. 

In fiTany ca ses, but not in all, micro-organisms in varying . 
numbers will be present. In the mild acute cases, they may be ' 
absent entirely, or be present in small numbers only, while in the 
more pronounced eases they are always numerous. As a rule, 
both cocci and bacilli are found, though one or the other may 
predominate or even exist alone. The varieties of the micro- \ 
organisms which may be present in the bladder can not always 
be determined, since a number will undoubtedly be of secondary 
origiu, Among the cocci, the different staphylococci — staphylo- 
coccus pyogenes aureus, albus, and citreus — as well as the strep- 
tococci pyogenes are common. The micrococcus ureffi is often 
found in large numbers, and a variety of sarcina, called sareina > 
uriniP, somewhat smaller than the usual form, is not rarely seen. 

Among the bacilli, the bacterium coli comrauue, the bacillus 
ureas, and the urobacillus liquefauiens septicus, occur. In some 
cases leptothrix threads are abundant. It has been claimed that 
the bacterium coli commune is more frequently found in cystitis 
than any other one bacillus, though the nnmber of bacilli 
described is quite large. I 

In the cases of so-called bacteriuria, bacteria of various forms 
may be present in enormous numbers in the bladder, and their 
origin can not always be determined. It is c ertain 1 
^lo^ will uotcausec^stitis, but when an irritation of some kind 
exists, they can set up a severe inflammation. The reaction of 
the urine does not necessarily need to be alkaline when micro- 
organisms have developed ; but on the contrary, some, as the 
bacterium coli commune, are frequently found with an acid 
reaction. 
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Clinical Symptoms. — The Bjinptoma seen ia cystitis vaiy eon- 
sidt-rably with the severity aud ueuteut'sa of the attack. An 
intense aeute itiflammation may he ushered in by chills, followed 
by moderately high fevei', and all the concomitant sjinptoms of 
the same. In milder cases, fever will not be present. Fceniifjit 
mintiiriti on invariably exists ; this varies considerably with the 
intensity of the inflammation, and in the severe cases there is a 
constant desire to nrinatc, although only a few drops may be 
voided at a time. More or less intense gain is never absent. The 
pain may be most pronounced at or just before the beginning of 
micturition, be somewhat diminished duriug the flow of urine, 
and again become more severe at the end of micturition. At 
other times the flow of urine seems to increase the pain, which is 
diminished immediately after. A certain amonut of pain or discom- 
fort almost invariably exists irrespective of urination, and may 
rurljptj- to the back, thighs, scrotum, and penis. It may be most 
severe in the p erinieu m. Pressure upon the bladder, as well as 
the passage of a catheter or other instrument, always causes 
more suffering. 

In chronic cases which are comparatively mild in character. 
frequent micturition, sometimes not very prouounced, with a 
feeling of discomfort, may be the only symptom. When a 
cystitis has lasted for a long time the bladder becomes en- 
larged, sometimes to a gi-eat degree. In such cases, the bladder 
is never entirely emptied, and incontinence may exist, so that 
the urine will dribble away continually. 

Appearance of Urine. — The appearance of the urine varies. 
In the mild eases, when no bacteria are present, it may be per- 
fectly transparent, but as soon as liaulmiuin moderate or large 
numbers have developed it is more or less tmiiidLi, The specific 
gravity also differs, being normal in mild cases and inerea-sed or 
diminished in the severer forma. Albumin is never entirely 
absent in these cases, since it will olways be found whenever pus- 
corpuscles are seen in the urine. In mild cases, however, no 
more than a trace, sometimes very faint, can be discovered, while 
in the more intense cases it may exist in large amount. The 
reaction of the urine may be acid or alkaline. In mild acute 
cystitis, even wheu a few bacteria are seen, it may be acid, 
though, as a rule, only slightly so. In chrjHiie-coses, on the other 
band, the nrine is always more or less alkaline, and the alkalinity 
may be marked. 
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CATARRHAL CTSTITIS I 

Microscopical Features. — The mieroscopieal features in eysa 
titis differ in the acute aud chrouic cases, as well as with tlun 
intensity of the inflauimatioD , aud are alwaj's characteristic oal 
accouut of the presence of bladder epithelia. Pns-eorpuseleaJ 
epithelia from the bladder, and niueus-threads are never abeentd 
though their amount differs in the different eases. I 

Acute Catarrhal Cystitis (Fig. 97). — III an acute catarrhad 
cystitis of moderate severity the reaction of the urine jaai' BtilB 
be slightly acid, and salts will usually be found under tbM 
microscope, though they are not abundant. Those most poin-l 
monly seen are crystals of oxalate of lime of different sizes^l 
present in almost everj' field. Even in these cases, however^J 
which still give an acid reaetion, a small number of globnle&l 
of ur&te_of. aOJlBQlliuJIU partly the dumb-bell form of urate oCJ 
ammonium in statu nascenti, partly small, but fully fonueda 
globules, ai-e seen. ■ 

Pus -corpuscles are never absent, as without them, iio diag-l 
uosis of inflammation is possible ; but their number varies, an^fl 
the injl dpR^. cnB CH sliow perhaps only two, three, <jr f onr iltM 
every field- The more intense the inflammation, the morftl 
numerous are the pus-corpuscles. Egi^JJapd- corpuscles aral 
present in everj' case^ of acute cystitis, aud also vary in I 
number to a great 3cgree ; but unless hwrnon-hages have oo- 1 
curred, are never abundant. In htemorrhages, which are rai-e, 1 
and usually found only when the cystitis is due to calculi, 1 
tumors, parasites, or a severe trauma, the red blood -corpuselea I 
may be so abundant as to obscure the other features., J 

The diagnosis of a cystitis depends entii-ely upon the! 
presence of the characteristic epithelia from the different n 
layers of the bladder. As previously explained, ihe bladder 
has stratified epithelium, the different strata of which contain 
different epithelia. The upper layers are lined with flat, the 
middle with cuboidal, aud the deepest covering, one layer , 
only, with columnar epithelia. The flaL-eiiithelia a 
mated in perfect health, though to a small degree only, and \ 
when these are present alone in the urine, without any pna- j 
corpuscles or cuboidal epithelia, the diagnosis of cystitis must J 
never be made. A& soon as the cuboidal epithelia are found, 
we can be certain* of a pathological process in the bladder; 
the more pronounced, the more numerous they are. 
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In an acute catarrhal cystitis, the flat epithelia from thel 
npper layers and the cuboidal from the middle layers are 1 
always present together, and the more flat epithelia we find I 
in comparison with the cuboidal, the milder the case. la I 
such eases pus -corpuscles are scanty. Wlien the flat and | 
cuboidal epithelia are present in equal numbers, the iuflam- 
matinn is not very severe, but when the cuboidal epithelia nre 1 
more abundant than the flat, pus- corpuscles will also be more 
numerous and the inflammation is more intense. We do not 
expect to find columnar epithelia, unless the inflammatory pro- [ 
eess has extentled to the deepest layer, and has become very I 
pronounced. 

The sizes of the different epithelia vary in a small degree only * 
in the different cases, therefore can always be diagnosed. Care j 
must be taken nnt, \ft iiii»;^H,^f- fnj^lpd cpitjielia from the upper i 
layers for columnar epithelia, which they sometimes resemble ; 
they are, however, somewhat moi-e iiregular, always paler, and I 
more finely granular thau those from the deepest layer. 

Mucus in the form of threads and corpuscles can be found j 
in almost every case, and are more abundant in the severer | 
inflammations. Mucus-threads are pale, and consist of fine, 
sometimes hardly perceptible fibers. They eau never be mia- 
takeu for connective -tissue shreds — which we do not expect 
to find unless the case is intense or htemorrhages oeem-, — since 
they are paid, finely atiiat^d, and the individual fibers usually 
run quite pfljallel. Wheu large, mucus-threads may braneh 
off and sometimes fill the greater part of the field. Besides 
the threads, mucgsicorpuseles are also found in varjing uum- 
bei-s. Such corpuscles are pale, more or less irregular in out- 
line, finely granular, and never contain a nucleus. They may 
have the size of pus -corpuscles, but are often considerably 
larger. Even in the milder cases of cystitis the so-called < 
cylindroids or mucus-casts — pale, delicate, striated formations,- 
can also be seen. 

The ouly other features which may be found in these ca« 
are baetsria. Their numb er has lit tle signi fieance as to the | 
severity of the inflammation, since even in severe inflammations ' 
they may be scanty, while they may be abundant in a mild c 

Chronic Catarrhal Cystitis (Fig. 98).— In chronic catarrhal 
cystitis the reaction of the urine is usually gj^^aline, and the < 
more pronounced it is, the more chronic is the case. The sedi- 




216 



UmyART AyALTSIS AXD DIAGXOSIS 



I 



ment generally contains the different varieties of phosphates, , 
both complete and iueomplete triple, as well as star-shaped I 
simple phosphates. Globules of urate of ammonium are often J 
quite abundant. 

Pus - corpuscles vary in number according to the intensity of I 
the inflammation, and in many small, glistening fat-granules f 
and -globules will be found. Sometimes they contain dark I 
brown granules of pigment. In the more intense eases, pns- 
corpusdes are numerous and ai¥ frequently Bwollen, hydropic, 
or disintegrated. In purely chronic eases, red blood -corpugeles I 
are scanty or entirely absent. When acute recurrences or hem- f 
orrhages ensue, they become considerably more numerous, 

Epitbelia are always present in greater or less amount, hot I 
tiieir relative numbers are somewhat different fivim those found 
in acute cystitis. While in the latter flat epithelia from the 
upper layers are quite abundant, they are "^either entirely absent 
in the chronic cases, or are seen in small numbers only ; this is \ 
one of the differential points of diagnosis. Epithelia from the 
upper layers, when present in large numbers, denote either an 
acute case, or an acnte recurrence of a chronic inflammation. , 
Cuboidal epithelia from the middle layers are always found in 
varjing numbers, many containing fat-granules or -globules. 
Columnar epithelia from the deepest layer are seen in the , 
severer cases only, and then in small numbers. Free fat- 
globules are always pi-esent. 

M ucus - threa ds and - comusc lea are constant features in 
chronic catarrhal cystitis. In cases having a highly alkaline 
reaction, the urine is ropy ami a je Uy-lik e^. viecid. mass is 
present, sometimes so pronounced as t« compose the greater 
part of the sediment, A urine containing such masses always 
has an ammiijiiacfll_oclor, and the alkaline salts are extremely 
numerous. Besides the salts and bacteria, such a jelly-Iiko ' 
mass consists of strings of mucus, sometimes filling entire fields 
of the microscope. In many of these eases, neither miaiaorpns- 
cles nor epithelia can be recognized to any great degree, having 
become hydropic, pale, and appar ently chango^ — ItU- Piucus -cor- 
puscles. The appearance of a urine containing such masses is 
BO characteristic to the naked eye that a diagnosis of chronic 
cystitis can, in many eases, be made without a microscopical 
examination. Bacteria are never absent in chronic inflamma- 
tions, and are usually abundant. 
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Subacute Catarrhal Cystitis. — The features fouDd in a sub- 
acute catiirrhal cystitis are a moderate number of red blood- 
corpuscles, pus -corpuscles, as a rule not abundant, a few 
epithelia from the upper layers of the bladder, a moderate 
iminber from the middle layers, a few fat-globules, and a 
moderate amount of mucus. The reaction, in such cases, ia 
usually slightly alkaline. 



ULCERATIVE CYSTITIS. 

The development of ulcers in the bladder is not rare, and 
traumata of different kinds are perhaps the most frequent 
causes. With the presence of calculi aud parasites in the blad- 
der, but especially tuberculosis in any part of the geui to -urinary 
tract, ulcerative cystitis is of common orcorrence. lu pro- 
nounced cases, such a urine has an iutensfly putresefltit odor, 
and is very turbid. 

Microscopical Features — Acute Ulcerative Cystitis {Fig. 99). 
Under the microscope the features of an acate nlcerative cystitis 
are the following: 

The number of pus -corpuscles varies considerably, and they 
are not necessarily abundant. Red blood -corpuscles ai'e always 
fairly numerous, and in many cases regular hemorrhages exist. 
Epithelia from the bladder are abundant, and present from all 
three layei-s; the columnar epithelia from the deepest layer, usu- 
ally absent in catarrhal inflammation, are often just as abundant 
as those from the middle layers. 

Connective- tis sue shreds are found iu large numbers, some 
nf the shreds being lai'ge, while others are onlj' of small size. 
These shreds are highly refractive, and consist of wavy, irregular 
fibers. The difference between them and mucus -threads, which 
are also present in varying numbers and are much paler than 
the former, is plain. 

Bacteria are numerous iu all these cases, and ggj^Kltf? masses 
are invariably found. These masses are often large and numer- 
ous, and are never seen to such an extent in simple catarrhal 
cystitis. Their diagnosis is easy, and when large groups are 
present around connective -tissue shreds, in fresh urine, the exist- 
ence of an ulcer is almost certain. The salts vary considerably 
iu amount in acute cases, and at times they are found ia 
small numbers oniy. 
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Chronic Ulcerative Cystitis (Fig. 100). —Alkaline salts, 
especially p hospha tes, are abuudaut. Pus -corpuscles are present 
in moderate nnmber, but red blood -corpuscles are usaally scantj-. 
Epithelia from the upper layers of the bladder are either 
entirely absent or scanty, though transitional epithelia may be 
found. Cuboidal and columnar epithelia are abundant, the latter 
being often quite as numerous aa tlie former. Fat-globules and 
-granules, both in free groups aud iu the pus- corpuscles and 
epithelia, are always seen. Connective-tissue shreds are just as 
abundant as in acute cases, while mucus-threads aud -corpuscles 
are more numerous. Zoiiglcea masses are never absent, and 
may attain large sizes. Other bacteria are also found in large 
numbers. 

When the diagnosis of a chronic ulcerative cystitis has 
become clear from the above features, and the constitution is 
greatly impaired, as seen by the finely granular pus -corpuscles ; 
when, furthermore, no evidences of calculi or parasites are 
found, an e saml nntion for tub£rij£__liacilii should always be 
made. In a number of eases, where the cliuical symptoms were 
vague, but an ulcerative cystitis was present, examination for 
tubercle bacilli revealed the existence of a tuberculosis in the 
urinary tract, and at once cleared up the case. 

In one case, which was examined by the author, the ulcera- 
tive cystitis was produced by acliuomyees. The urine contained 
a number of small granular masses, apparent to the naked eye, 
and upon examination these were found to consist of the char- 
acteristic club-shaped conglomerations of actiuomyces, previously 
described. 

SLTPL-BATIVE CYSTITIS. 

Suppurative cystitis is comparatively rare. The diagnosis 
can be made if pus -corpuscles are nuTnerous and epithelia from 
the different layers of the bladder abundant. Connective- tissue 
shi-eds are always present and red blood- corpuscles quite numer- 
ous. In such cases, bacteria will be seen in larger numbers, 
but the ^oiigl tEa masses, which are found iu every case of 
ulcerative cystitis, are not pre sent, or, if so, not pronounced. 
The differential diagnosis between an abscess and an nicer must, 
however, be made chiefly from the comparative numbers of 
Dus-comuscle s. which iu an abscess are considerably more 
abundant, 
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PERICVSTITIS 

When au iDfiammation is present aroiiiid the bladder, instead 
of ill the wall of the bladder proper, and .prEasiu»-is exerted 
upou that organ, the epithelia from the middle layers of the 
bladder will show changes in a pronounced degree, which have 
been previously alluded to aa •'•^i1firrn'i''ii '* ' li'i — Such 

changes will occur when parametritic exudates exist, pressing 
upon the bladder, when a tumor is preseut either in the ueigh- 
borhood of the bladder or in the wall of the bladder, or even 
simple extravasations of blood in the wall of the bladder may 
cause them. Pressure of any kiud. no matter how slight, if 
continued for some time, such as pressure of the uterus upon the 
bladder, or of the prostate gland on account of hypertrophy of 
that organ, or inflaramationa of the seminal vesicles, will all 
produce such changes. 

In simple catarrhal cystitis a smalt number of epithelia from 
the middle layers may be found, containing a number of nuclei 
or even newly formed pus -corpuscles. So loug as these forma- 
tions are scanty, they may be produced by the inflammatory 
process alone, a fact which has been known for many years, As 
soon, however, as the epithelia liecome irritated through pressure 
of some kind, the endogenous new-formatiou of pus -corpuscles 
in the desquamated cuboidal or columnar epithelia is very abnn- 
danl. One epithtiium may contain from two to four or even 
sis such pus -corpuscles, or, instead of them, vacuoles may be 
seen, or pus-corpuscles aud vacuoles in varying numbers. 

The features found in a ease of pericystitis due to a para- 
metritis are showu iu Fig. 101. They are the following: 

Pus -corpuscles are present in rather targe numbei's, aud red 
blood -corpuscles are fairly numerous. Cuboidal epithelia from 
the middle layers of the bladder are abundant, and in every one 
the endogenous uew-fonnation is plainly visible ; smaller cu- 
boidal epithelia from the ureters are present in moderate num- 
bers, some of which also eontaiu endogenous uew-fortiiations. 
In a few of the pus -corpuscles and epithelia fat-globules are 
seen, and small groups of free fat-gtobules are also found. 
Mucus-threads are abundant aud large, while connective -tissue 
shreds are scanty and small. 

Besides these features, ciliated columnar epithelia from the 
mucosa of the uterus aud larger irregular epittieUa from the 
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cervix ateri are seen, aa well as those from the upper and middle 
layers of the vagina, which, with the pns-corpnscles, are suffi- 
cient evidences of an endometritis, cervicitis, and vaginitis. 

!I. TUMORS OF THE BLADDER 

Although many different varieties of tumors may occur in 
the bladder, the most common, and those which can frequently 
be diagnosed from an examination of the urine, are benign papil- 
loma and malignant sarcoma and cancer. Myoma is a rare tumor 
iu the bladder, but when present can also be diagnosed, if parti- 
cles of the tumor appear in the urine. As long as no jiicecation 
has taken place, the presence of a tumor of any kind can only 
be suspected ; but as soon as ulceration has set in and particles 
of the tumor are found in the nrinarj' sediment, the diagnosis 
becomes positive. 

Clinical Symptoms. — In all tumors of the bladder, benign as 
well as malignant, one of the first, if not the fii-st, and most 
pronounced symptoms is ^i""*'iri". mild in character only at 
the commencement, and occurring at loag__iiltfiDiaJs, but later 
becoming more pronounced and more frequent. This hicmaturia 
may take place at any time, and is jtist as common during rest 
as when the patient is active. Besides the hiematuria, pain is 
present in many cases, but not in all, being more frequent in 
malignant than in benign tumors, and radiating to the pcri- 
nieum, the thighs, and the scrotum. In benign growths, pain, 
if present at all, is rarely pronounced. Fre tiuent mict urition 
may exist quite early in the disease, and becomes more pro- 
nounced in the later stages. 

Malignant tumors sooner or later will cause general sjTnptoms, 
and, as a rule, end fatally in the coui-se of one or two years, 
although cases of undoubted sarcomata have been known to last 
for four or five years. 

None of the symptoms here given are at all characteristic, and 
microscopical examination of the nriue must be relied upon for a 
positive diagnosis. Tumors of the bladder may occur at all ages, 
a case of papilloma having been diagnosed by the author from the 
urine of a child of one year, 

PAPILLOMA 

Mirroscopicnl Fealiirfs. — The microscopical features in a case 
of papilloma of the bladder are illustrated in Fig. 102. 
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Since liffimoirhage is of such common occurrence in those I 
tumors, red blood -corpuscles are usually present in the uriuaryl 
pediment in large nunibei's. These may be irregularly acatteredl 
throughout the field, or are found conglomerated in groups, partly I 
yellowish, containing htemoglobin. but at the time of examiuation f 
mostly colorless, with the characteristic double contours. In I 
cases of active htemoiThages, hiemato blasts, having the appear- [ 
auee of red blood -corpuscles, but only half their size, may Ijs I 
abundant. If the latter contain ha?inoglobin, so that the double I 
contour is not seen, care must be eseroised not to mistake them 
for fat-globules, or even contdia ; they may be found in large 
groups as well as singly, between the regolar-sized blood- 
eorpuscles. 

The characteristic features of a papilloma are peculiar connec- 
tive-tissue shreds, which, as a rule, are aboudaut, ^VlthougU j 
vai'iously sized shreds, not differing in any respect from those | 
generally seen in the urine, are present, the larger numbers have i 
au entirely different appearance. They are long, or extremely I 
irregular, frequently branching in diffei-ent directions, and often 1 
assume the shape of coils or knobs. Huoh shreds are coarsely 
granular , and not infrequently contain a n umber of inflammator y 
corpuscles . Again they may be found studded with fat-globulea , 
of different sizes, some of these being quite large. In rare cases, 
blood-vessels, either in process of formatiou or fully formed, j 
some of considerable size, may be contained in them. 

The forms in which connective -tissue shreds may be found i 
the urine when a papilloma exists are sometimes so peculiar that 
a diagnosis can only be made when smaller and more regular 
shreds are found. In one case, it seemed at first glance as if 
large parasites of an unknown nature were present, but a more I 
careful examination showed large knobs and coils, in which capil- 
lary blood-vessels, filled with blood-corpuscles, were seen coursing I 
in various directions. The individual fibers of such shreds may 
have entirely disappeared, and the whole shred appears as a mass 
of coarsely granular protoplasm ; these shreds might well be 
termed protoplasmic outgrowths of connective tissue. The more 
common varieties of connective -tissue shreds found in papilloma 
are shown in Ihe illustration. 

In all eases of papilloma, epithelia from the different layers of 
the bladder, moi-e especially the euboidal and columnar varieties, 
are quite abundant, and nsually are more or less studded with fat- 
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globules, which latter are also seeu in small groups. Many ofl 
the bladder epithelia contain the endogenons new-formatir 
Besides these, irregalar, coarseiy grannlar epithelia, with oDdo^l 
enoiis new- formations — the covering epithelia of the papilloma,— *8 
are also present. These have the size of bladder epithelia, thougltl 
they are always irregular, and ai-e not character! stie of thft] 
papilloma. In none of the cases were the epithelia foitudl 
adherent to the connective -tissue shreds, and oare must be takeaf 
not to attempt a diagnosis of a tnmor from these epithelia nlotie. ' 
In every case of papilloma, pus -corpuscles are present. Theyl 
vary in amonnt with the intensity of the accompanjiog inflamma- ' 
tion, which, though never absent, differs in degree in diflfen 
cases. As a rule, the pus -corpuscles have a moderately coarsal 
granulation, if the tumor has remained local, and prodnced aoM 
secondary nephritis, showing that the constitution of the patient! 
is fairly good. In rare cases, enormous masses of fibrin srel 
found in the urine — regular fibrinuria. Mucus-threads are alwayal 
present, though the other features may render them indistinct. 



As has been described in the pitvioua tihapter, a sanioma can J 
be diagnosed from the urine, when present iu any part of tha 1 
genito- urinary tract. Sarcomata of the bladder, althongh not | 
common, undoubtedly occur. As in all tumors of the bladder, < 
hsemorrhages are frequent in sarcoma, and when the urine 
examined during an attack of biemorrhage, the diagnosis becomes I 
more difficult, since no such chai-aeteristic connective -tissue shreds ] 
as in papilloma are here found. 

Microscopical Features. — If blood -corimsclea are present io I 
moderat* numbers only at the time of the examination, the otlierl 
features are distinct enough, and g^iufi^ of small, glistening, \ 
freqneutly horaogeneous, nu n -nu cleated coi:£u8cles, larger than I 
red blood -corpuscles, but smaller than pus -corpuscles, are found! 
in large numbers. These corpuscles, resembling Ij-mph-e 
pusclea, are the elements characteristic of a small, round-celled or'j 
lympho- sarcoma. Connective- tissue shreds must, however, alwnyal 
be seen before the diagnosis becomes [wsitive ; these shreds may I 
attain large size, and frequently contain inflammatory corpuscles. ■ 
Iu most cases they do not differ from the shreds eommouly fonitdl 
in urine, except by their large .size. 
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The other features seen in a sarcoma of the bladder are the 
same as those seen in every severe subacote or chroaic catarrhal 
or ulcerative cj-stitis, epitbelia from the deepest layer of the 
bladder being rarely absent. Many epithelia will contain endog- 
enous new- formations, aud these are not infrequently seen in the 
accompanying epithelia from the ureters. Pus -corpuscles and 
fat-globules in varjing numbers, together with mucus -thi-eads, 
complete the features in these eases. 



CARCINOMA 

The varieties of cancer developing in the bladder are prin- 
cipally the villous, the epithelial, aud the medullary, the first 
two being more common than the third. Villous or papillary 
cancer, the so-called cauliflower growth, is probably due in 
many cases to a secondary malignant change of a previously 
benign papilloma. This v&n be proved in those cases in which 
a tumor, having lasted for years aud having always given the 
characteristics and features of n benign papilloma, becomes 
changed and assumes the features of malignancy. Such a vil- 
lous cancer is in reality only a sub variety of an epithelial 
cancer or epithelioma, but seems to be more frequently seen in 
the bladder than the regular epithelioma. Medullary cancer, 
perhaps the most malignant, that is, most rapidly fatal of all 
cancers, does not often develop in the bladder, aud if it does, 
can hardly be distinguished by an examination of the urine, 
unless large masses of the tumor are cast off. 

Mirroscopical Ffatures. — The features found in a urinary 
sedimeut of a case of villous caueer are depicted in Pig. 103. 

At the time this urine was examined, no active hteraorrhago 
was taking place, therefore red blood -corpuscles were not 
numerous, though some were present. In different fields, 
variously sized, dark brown or even black blood-clots were 
seen, composed of masses of disintegrated blood-corpus- 
cles. Hieniatoidin crystals, in the form of small plates and 
needles, the latter also seen in small conglomerations, were 
present, though not abundant. 

The connective -tissue shreds found in villons cancer may be 
even larger and more irregular than those seen in papilloma, 
not infrequently having the appearance of cauliflower -I ike ex- 
crescences, or containing large bulbs or kuobs. Thi-se shreds 
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are always coarstily granular and filled to a greater or let 
degree with inflammatory corpuscleB, more pronounced than inl 
papilloma. Again, a number of these 8hreds_CQiitaiiL l»rg>< 
J ^^egolar cauuei' e]>itbeUB, sometimes even small nests, a feature 
I Sever fonnd in the connective tissue from a papntdina. Capil- 
► lary blood -vessela, filled with blood-corpuscles, are sometimes 
found in these shreds, and may pervade their entire length. 
The original fibrous structure of the connective-tissue shn 
hau become changed, and only scanty fibers ai-e present, 
shred frequently appearing as a mass of coarsely granulai 
protoplasm. Connective -tissue tuaases with a pronounced epi-l 
thelial covering may perhaps occur in the urine in ran 
but the detached masses from the tumor are usually chan^ed,fl 
being broken down more or less completely, so that an epi-f 
thelial covering is rarely seen. 

Besides the epithelia from the middle and deepest layers ( 
the bladder, containing fat-globules and endogenous uew-forma-l 
tions, large numbers of irregular, coarsely granular epithelia, I 
partly single, partly in groups, ai-e present; these also contami 
fat-globules and endogenous new-formations, and are the cancerl 
epithelia. As long as these epithelia are seen alone, without^ 
other evidences of cancer, no diagnosis of a malignant tumorl 
can be made, since they can not be differentiated fi'om other! 
epithelia, as, for instance, those found in papilloma. In pro-" 
nouuced cases of cancer, however, variously sized epithelial 
nests are seen, containing three, four, or more cancer epithelia, 
and as soon as these are found the diagnosis of a cancer 
becomes positive, even though the connective -tissue shreda 
should not be as characteristic as above described. Pus-eor- ] 
puscles are always present in moderate or large numbers. 

Not only can a villous cancer be diagnosed, as gust described, j 
but also a regular epithelioma. In such cases the urine may 1 
contain epithelial masses showing a pronounced concentric ; 
rangement, and even the fatty degeneration of the epithelia in \ 
the center, producing shining, irregular masses of fat. — the J 
so-called cancer pearls, — may be present. All the other fea- 
tures will remain the same. 

The positive diagnosis of medullai-y cancer from the exam- 
ination of urine is not so easy, though the presence of a 1 
cancer of some kind can, as a rule, be made from features j 
Bimilar to those described. 
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When a tnuior iu the hlatWer has existed for some time, 
secondary iuflaiumations of the ureter, the pelves of the kid- | 
neys, and the kidneys frequeutly develop soouer or later, and 
may become pronounced. In the kidney, both catarrhal or < 
interstitial and croupous or parenchymatous iuflamniation may ] 
appear. The urine will then show all the features of such nn , 
inflammation, in addition to those of the tumor. In the case 
of a child one year of age, iu which a papilloma of the bladder 
existed, all the featnres of a subacute croupous nephritis wi-ro i 
also found, and the case proved fatal iu a short time. 



III. FABASITES IX THE BLADDER 

That a large number of micro-organisms of different kinds ' 
may not infrequently be found iu the bladder, has already beeu 
mentioned. SjTuptoms of a more or less pronounced eystitis 
will sooner or later appear in almost all those cases. 

Animal parasites are also occasionally found iu the bladder, 
among these ijeing echinococci, actinomyces, tlisioma hiemato- 
bitiui, and filaria sangumis, as well as ascaris lumbricoiihji, 
str<mgylus ghjas, and oitjuris vfrmiculitris. The diagnosis of 
these parasites is only possible when either their ova or the 
pai-asites themselves can be discovered in the ui'iue, Many of 
these will invade the bladder only secondarily, being present 
iu other organs, as the kidney or pelvis, or find their way 
into the bladder through tlie urethra. 

In every case of this kind, either hasmorrhage or inflain- ' 
mations of varying degrees of intensity will sooner or later 
develop, with all the characteristic features in the urine. 
Ulcers are often due to such parasites, as, for instance, in the 
case of actinomycosis of the bladder previously mentioned. 



Chaptek XVI 

DISEASES OF THE SEXUAL ORGANS 

Diagnosis of diseases of the sexual organs hy microscopical 
examination of the urine must of necessity be limited; it ia not 
of so great practical importance as in diseases of the urinary 
organs, since the clinical 5J^^ptoms are in many cases sufficiently 
clear. There ai^e, however, cases where the examination of the 
urine will either corroborate a suspected diagnosis, or will even 
lead to the clearing up of the case when the clinical symptoms 
are uot plain. This will naturally be of more common occur- 
rence in diseases of the male than of tJie female tract, in 
which latter, examination of the patient ts, as a rule, sufficient 
for the dingnosis. 

In the male, inflammations of the urethra, the prostate gland, 
and the seminal vesicles can be diagnosed from urine csaraina- 
tion, while in the female those of the vagina a re easily diagno sed, 
and soiijCTiraes also those from the ceryi* of the uterus and the 
uteri nejaacosa . 

LTtETHRITIS 

Acute Urethritis. — The clinical symptoms of an acute 
urethritis, whether gonorrhceal or uou - gonorrboeal, are so evi- 
dent that an examination of the urine is never required to clear 
up the ease. When it is examined for other purposes at the 
time such a urethritis is present, large numbers of urethi-al epi- 
thelia are always found. lualhe &rst days of a urethritis the 
irregular, flat epithelia from the upper layers are more abun- 
dant, but soon the cuboidal and columnar epithelia are seen. 
Pus -corpuscles are present to a varj-ing degree in everj- case. 

Chronic Urethritis. — The symptoms of a chronic urethritis, 
especially when of a mild character, may be so slight that the 
urine has to be examined to render the diagnosis certain. 

In many of these cases conglomerations of mucus with pus- 
corpuscles and epithelia — the so-called gleet-threads — are found. 
even though they are scanty. Under the microscope these 
(231) 
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threads (Pig. 37) consist of a varying amount of mucus, both 
fibers and corpuscles, from the mucous glands of the urethra, 
pus -corpuscles, which are abimdant in the more pronounced, but 
may be quite scanty in the mild cases, and urethral epithelia, 
which also vary in number. Besides these features, epithelia 
from the prostate gland are almost iuvariably present, and are 
usually more numerous than the urethral, which latter maj' at 
times not be found at ali. The larger numbers of pus -corpuscles 
and epithelia are seen studded with small fat-globulea, and these 
may also be seen upon and between the mucus -threads, i! gleet- 
threads are not present, a small number of the irregular urethral 
epitlieiia, with pus -corpuscles, mucus -threads, and prostatic epi- 
thelia. are seen in every case of chronic urethritis. 

When an ulceration or stricture exists in the urethra, the 
urine, as a rule, shows some features. In an ulcer ation, red 
blood -corpuscles in at least moderate numbers, pus -corpuscles, 
bacteria — especially the ztjo^lGea masses— urethral epithelia. mostly 
the cuboidal and columnar varieties together, and connective- 
tissue shreds are never absent. As the prostate gland almost 
invariably becomes involved in these cases, prostatic epithelia are 
also present. 

In stricture of a mild character, small connective -tissue shreds, 
with a few epithelia from the urethra and prostate gland, and a 
few pus -corpuscles, are not infrequently seen, although there may 
be no features whatever in the urine of such cases. The urethral 
epithelia may have two or even more nuclei. 

PROSTATITIS 

The diagnosis of a prostatitis from the urine is undoubtedly 
of greater importance than that of a urethritis, since, especially 
in the mild chronic cases, the clinical symptoms may Dot be | 
sufficiently pronounced. 

Causes. — The causes of a prostatitis are numerous, though, 
probably the most frequent cause of an acute inflammation is aa 
acute urethritis. The passage of unclean instruments, such as 
sounds or catheters, injections of chemical agents, or any irritant 
or injury of whatever kind, such as may be due to horseb ack or 
bi cycle rid ing, may cause a prostatitis, as well as simple exposure 
to coldand^et. In the course of febrile diseases it also develops. J 
oooasionallyT J 
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Chronic prostatitis may be prodaeed by stricture of the ure- 
thra, raaaturbatiou, excesses in venery, htemorrhoids, coastipatioa, 
or by iuflammations of tlie neighboring organs. 

Clinical Sympianis. — Au acute prostatitis, if severe, may be 
ushei-ed in by chills and fever, followed by diactuttfoiLja' pain in 
the perinea] region and frpgnptit; mi^hicitinn The pain is usu- 
ally increased npon motion, and the periu^m is found to be 
sensijj^e upon pi-ejjSure, ^ 

In c br on iflj j rostati tia the symptoms may be slight, the prin- 
cipal one perhaps being the occ asional jl iaeharge of a small 
amount of a clear, viscid fluid, constituting the so-called prusta- 
toiThcea ; this flow~lS~U8u ally increased upon defeca tion. Besides 
this, sli ght discomfort and len derp ess iu the pertnteu m. fmflfcnt 
mic^ifrition, and slight pain at the end of urination, may be 
present. Enlargement of the gland may cause more or less 
retention of urine. 

Features Found in Urine. — The appearance of the urine varies 
considerably with the intensity of the inflammation, and is not 
characteristic. Iu acute cases slight or more pronounced ha?mor- 
rhages may take place, and cause the nrine to assume a darker 
color ; when considerable pus is present it will be more or leas 
turbid, and also contain a varj'iug amount of albumin. In mild 
chronic cases the urine may be perfectly cleai-. 

When such a urine is examined for albumin, it must not be 
forgotten that whenever pus-corpuscles and red blood-corpuscles 
are present albumin will always be found, its amount depending 
upon the amount of pus and blood, so that in eases of abscesses 
or bteinorrhages the urine will contain considerable albumin, and 
faint traces will never be absent when there is any inflararaatiou 
of the prostate gland, It is evident, therefore, how important a 
microscopical examination of the urine becomes in all these 
cases, since such an examination alone will determine whether the 
kidneys are inflamed, and this be the source of albumin, or 
whether the albumin is due simply to the prostatitis. 

Acute Prostatitis. — In an acute prostatitis of moderate sever- 
ity, the features found in the urinary sediment are red blood- 
corpuscles in varying numbers, pus -corpuscles, mucus, and 
epithelia from the prostate gland. Red blood- corpuscles are 
never absent in an acute iuflararaation, and are numerous when 
hffiraorrhages occur, as is sometimes the ease. Pus -corpuscles 
vary iu number according to the degree of intensity of the 
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intiainiuatlou . Mucus, iu the form of tbroads and corpUBcles, 
is ulwajs increased, and may be present iu large amount. 

The characteristic features of a prostatitis are the epithelia. I 
The prostate gland is lined by several layers of cuboidal epitbelia, [ 
while the duct of the gland contains coluniuar epithelia. The ) 
cuboidal epithelia are ahvaya twice as large as the pua- corpus*; lea 
and larger than those from the convoluted tubules of tlje kidney. 
They have the same size as the cuboidal epithelia from the ureters, 
and when they are preseut alone, without the columnar epithelia 
from the duet, the comparative number of these, with those of J 
the kidney aud ])elvis of the kidney, must be taken into considera- 
tion. Au inflammation of the m-eters is almost invariably see- J 
ondary to a nephritis or pyelitis, and when the epithelia from the 1 
kiduey or pelvis, or both, are seen, together with a small number J 
of those twice the size of the pus-corpuscles, they are always 
ureteral. The absence of symptoms of a pyelo- nephritis, but the I 
presence of a varying number of cuhoidal epithelia double tbe 1 
size of pus -corpuscles, would show that they are from the pi-os- 
tate gland. Since a prostatitis, especially when it has lasted for 
some time, may cause a secondary iuflamniation of the bladd^, 
the ureters, pelvis of the kidney and kidney, epithelia from 
all these organs may be preseut, and here not only the eompura- 
tive number, but also the cliuical symptoms of the case, will 
have to be taken into consideration to determine the positive 
source of the epithelia. 

Ou the other hand, in an inflammation of the prostate gland, 
the columnar epithelia from the duct of the gland are almost 
invariably preseut with tlie cuboidal epithelia iu moderate or 
evcu large numbers, while the columnar epithelia from the 
nreters are rarely seen, and then in small numbei-s only. The 
columnar epithelia from the pehis of the kidney, although 
they vary in size to a certain degree, are always somewhat i 
larger than those from the duct of the prostate gland and 
more irregular, so they cannot be mistaken for the latter. 

A prostatitis is in most cases associated with Inflammation 
either of the urethra or of the bladder (especially the neek), or 
both, and the epithelia from these organs will then be asso- 
ciated with those from the prostate gland. Severe eases, will, 
as already mentioned, be ascending iu character, jiroducing a 
pyelitis and finally a nephritis, with all the aeeompanying 
features of the same. 
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Acut« suppurative prostatitis, or abscess of the prostata . 
gland, is of eommon oecurreuce, and its features are illnstrated \ 
in Fig. 104. 

We see here red biood-corpiiscles in moderate numbers, and > 
pus -corpuscles in extremely large amonnt, which not infre- 
quently 611 np entire fields of the microscope. Cuboidal epi- 
thelia from the prostate gland, as well as columnar epithelia . 
from the duet, are always present in these cases, and are not i 
infrequentiy funnd in gi-oups. Ctmueetive-tissue shreds are 
seen in varying numbers, and unless they "are found, the diag- 
nosis of an abscess must never be made, even if pus- corpuscles 
and epithelia are numerous. The latter is the chief point of 
distinction between a severe, but non- suppurative, prostatitis 
and an acute abscess. Mucus-threads may be found in large 
numbers. 

When a suppurative prostatitis is the result of a urethritis, 
which is fi-equently the case, the irregular epithelia from the 
urethra will be found accompanying the features just described, 
and, as a rule, epithelia from the upper and middle laj-ers of 
the bladder are also present, showing a cystitis. In both the 
urethral epithelia and the bladder epithelia an endogenous new- 
formation of pus -corpuscles may be seen. 

Chronic Prostatitis. — Chronic prostatitis will give charac- 
teristic features under the microscope (Fig. 105). 

Red blood -corpuscles are here either entirely absent or 
scanty, and pus -corpuscles are present iu moderate numbers 
ouly. GuboLdal as well as colnmnav epithelia from the pros- 
tate gland and its duct are quite abundant, the former tjeing 
often^ound in groups of four, five, or more. Both the pus- 
corpuscles and the epithelia are studded with gliste ning fgt - 
globules and -granules, which latter also lie free. In the case 
from which tlie illustration was drawn, tins fatty change was ex- 
tremely pronounced — more so than is usually the case. Every 
epithelium and almost every pus-eorpuscle was 611ed with these 
globules, giving the whole corpuscle a glistening api>earance. 
The free groups of fat-globules were numerous and large, the 
individual globules in many groups being of considerable size. 
Mucus-threads were seen in moderate numbers, but connective- 
tissue shreds were absent. 



In this case no urethral epithelia were seen, but the accom- 
panying cystitis was pronounced, so that the epithelia fi-ora the 
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bladiler were quite abnndaat. Not only the regular cuboidat J 
epitlielia from tbt' middle layers of the bladder, studded with i 
fat -globules, were present, but also larger epitlielia from the | 
iieiik of the bladder. Mention should here be made of the j 
fact that the epitbelia from the neck of the blad der are tisii- 
ally larger tha n those found in the other portions of the bladder, 
and may even__&ttain the Kize of vaginal epitbelia. These large \ 
epithelia are. However, newf i]nniei'u u3. are seen only with the I 
other features, and are not stiu klej wit;h baeteria. as is almost 
invariably the case in the epithelia from the upper layers of the , 
vagina. 

Hyptrfrophi/ of the prostate gland may give characteristic 
features in the urine, even before the clinical symptoms are I 
sufficiently pronounced to lead to a suspicion of the aflfec- 
tion. In these cases all the features of a chronic prostatitis 
are found, usually witli a small or moderate number of pus- 
corpnsclea only, but nttl small connective -tisane shreds, wJiioh 
in many ca^es are scanty. If the latter are seen with all the 
evidences of a ebrouie prostatitis, especially wheu the age of the 
patient is above forty or forty-five yeai-s, the diagnosis of hj*per- 
trophy can bo made. When the hypertrophy becomes more pro- 
nounced, the endogenous new-formation will be seen in the , 
larger uuniliers of epithelia from the middle layers of the 
Itladder. In these cases, prostatic concretions, previously 
described, are not rarely found. 

Tuberculosis.— Tuberculosis of the prostate gland is probably 
never present alone without an involvement of the neighboring- 
organs, and is a comparatively rare affection. It will always give 
the symptoms of a prostatitis or an abscess of the prostate gland 
with a considerably impaired constitution, as shown by the pale. 
finely granular pus-corpusL'les. When it is suspected, repeated 
examinations for tubercle bacilli must lie made. 

Tumors — Tumors of the prostate gland are also of rare 
occurrence, but both sarcoma and cancer are met with, and can 
be diag^nosed from the urine. In sarcoma, the characteristio 
small, glistening bodies previously described, with large connec- 
tive-tis&ue shreds, and the evidences of a chronic prostatitis are 
seen; while in cancer the connective -tissue shreds and epithelia, 
described in cancer of the bladder, may be found in the urine. 
The clinical symptoms must of necessity help the microscopical 1 
examination in many of these cases. 
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SPERMATORRHtEA 

Spermatorrhoea, which in young men is by no means rare, and 
ponsists in an occasional involuntary flow of semen, especially at 
the end of defecation, or even upon urination, can not infre- 
quently be diagnosed from the urine. 

When a urine is to be examined to prove the presence of a 
spermatorrhoea, it is best to take either the first urine voided in 
the morning, or t.h p Inat. niimit.i|y voided during defecatio n. In 
such a urine the elements of the sperma, with spermatozoa in 
large numbers, will be found, ^ "ilinn"'' "*' t^*""* cases aprog;^ 
tiiHtiij of varying degrees of intensity will exist and give the 
features under the microscope. 

Whenever a prostatitis is found in yonng men in whom do 
other canse can be discovered, a suspicion of spermatorrhtBa must 
arise, even when uo spermatozoa ai-e seen in the urine first 
examined. Repeated examinations will invariably show these, 
and render the diagnosis positive. The clinical symptoms of a 
chronic prostatitis — that is, an occasional discharge of a clear, 
viscid fluid, especially in younger men, — may not infrequently 
lead to the mistaken diagnosis of spermatorrhoea, which disease 
must never be diagnosed without the evidence of a discharge 
of sperma. 

Besides the prostatic epithelia, those from the ejaeulatory ducts 
may also be seen in the urine. Mucus is always present in these 
eases in large amount, and mucus-casts or cylindroids may be 
abundant. Care must be taken not to mistake these for regular 
hyaline casts from the uriuiferous tubules of the kidney, which 
they sometimes resemble to a marked degree ; sharp focusing will 
always bring out the pale fibers of mucus, thus proving that they 
are not hyaline easts. 



SEMINAL VESICULITIS 

Seminal vesiculitis or spermatocystitis has received eonsideruhle 
attention of late years by many authors, who all agree that the 
affection is of much more common occurrence than has been sup- 
posed. Although frequently of gonorrboeal origin, this is not 
the exclusive cause of the disease, and Fuller claims that in 
aboiit one-third of the cases it is tubercular in character. It may 
also be catarrhal in origin, Ihough most authors believe that the 
non-gonorrhoeol coses are rare. 
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C'linicai Symptoms. — The BjTnptoms of a spermatocyatitis are 
not always well pronounced, and, therefoie, may escape detection 
for years. Disturbances of the sexual functions are most con- 
stant, though they vary in different ca ses. I n many there is a , 
marked increase of sexual des ire, but l ^io^relifl t is afforded by the J 
<^itiis> This is, however, not present in every case, and in somof 
there is a diminution or even absence of the desii-e. Pain may bfll 
present in the perinienm and npon urination, and there may even I 
be ten^jnns. In many eases an intermittent or even constant I 
discharge from the urethra, which is sometimes quite profnse, is I 
present, and some patients will complain of bloody emissions. 

It will be seen that neither one of these symptoms is at all I 
characteristic, and rectal examination must be resorted to. This I 
IB sometimes successful, but in many eases is not ; when the 1 
seminal vesicles can be reached, they will be found distended J 
and tender to the touch. A positive diagnosis can only bel 
reached by a microscopical examination, and the seminal flntd.4 
will, in all these cases, contain pus-corpu-sclee, and usually, j 
especially in acute cases, red blood- corpuscles, 

Fealures Found in Vnne. — The microscopical examination of 1 
the urine will often clear up the ease, p rovided seminal fluid is J 
foun d in it. The e arly mornjp g urine, e specially thi 
voided, or the last urine passed at defecation is best for t 
puPpDse. The features found in seminal vesiculitis are illostra.-] 
ted in Fig. 106. 

Spermatozoa are here found in large numbers. Some of them 
have the normal appearance, but the larger number are changed. 
The change takes place in t.hi^ -head of t|]<^ j^p p^'rnatn^niiti. which 
becomes larger, round, and granular, and finally has the appear* i 
ance of a pus^corggscl^' ^'^ ^^^^ ^^ seem to see puH-cori*"8cIe« 
with tails in such a urine. This chnngft is f . l^ arftptpHatii^ J 
of the disease, and is invariably seen , though not always 
pronounced oa here shown. The originally oval head first h 
comes rounded and then somewhat enlarged and graniUar. 
milder cases a further enlargement will take place in a tt 
spermatozoa only, while in the more pronounced eases maoyj 
assume the size of pus -corpuscles, being either coarsely or SnelyJ 
granular. 

Besides the spermatozoa, pus -corpuscles are alwajs found i 
Buch a urine, and may be either scanty or numerous, according t 
the degree of inflammation. Since suppuration not infrequentl/l 
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occurs in the semiaal vesicle, pas -corpuscles may be very mirner; 
ous. Red blood- corpuscles are almost always present, thonghfl 
their number also varies considerably, being abundant in tbafl 
more pronounced and scanty in the milder or the chronic casea^l 

Epithelia from the ejaculatory duct can always be fouiid^V 
These are originally columnar ciliated epithelia, and in some th»_ 
cilia will be seen, while in others they are broken off. Whenj 
they are broken, delicate parallel rods in the iut«rior of the epfl 
thelia, near their basal surfaces, may indicate that the epitheli 
were originally ciliated. 

In all cases examined, epithelia from the prostate gland wen 
present, showing that the prostate elanJ was also inflamed, 
numbers of prostatic epithelia will, however, vary cousiderablyj 
though they are usually fairly abundant, both the cuboidal an 
columnar epithelia being seen. In the more chronic cases fat-^ 
globules are found, both in the epithelia and Ijing free. Mucui 
is always greatly increased in these caset;, and eylindroids 
mucus-casts may l>e numerous ; the mucus-threads sometimdc 
assume large sizes. When suppuration exists, connective -tissnej 
shreds are always present. Epithelia from the urethra and thi 
bladder may accompany the other features. 



Inflammations ■ 



VAGINITIS 

the vagina, especially mild chronic caeg B.! 



are of comm on occurrence, and have l ittle significam^ . the only ' 
symptom being a s light dischacg e ; (few womm) who have home 
children are e ntirely free from this aireetion. The severer cases 
may be due to many causes, such as exposure to cold, gonorrhoea! ■ 
infection, or injuries of any kind, or may be secondary to ani 
inflammation of the uterus. 

Ftalures Fmind in Urine, — It is rare that in the urine of i 
female yaginal epjthelia are oot^found in gi-eater or less amount; 
EpRhelia from the upper layers are shed in a small amount i 
perfect health, and have no significance ; such epithelia may 1 
seen even in small children. So long as the flat epithelia from 
the upper layers are present alone in small numbers, witl 
cuboidal epithelia from the middle layers aud without ] 
pnscles, the diagnosis of a vaginitis can not be made. As sooUifl 
however, as large cuboidal epithelia are also present, a patho«fl 
logical process of some kind exists in the vagina. 

Catarrhal Vaginitis,— The common forms of vaginitis seeaf 
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in the urioe are the nitld chronic cases, and the features found.] 
are shown in Fig. 107. 

Pua-eorpusf'Ies are always present, but usually in small nunfl 
bers only. Epithelia from the upper and middle layers of the 
vagina are quite numerous. These epithelia are considerably 
larger than those from the bladder, the upper layers being flat, 
the middle cuboidal. Epithelia from the upper layers are fre- 
quently studded with bacilli and cocci, and often coutain 1 
variously sized cstraneous fat-globules. They may be found la | 
groups, which may fill the grt-ater part of the field, Cuboidal epi- | 
thelia from the middle layers, which iu uriuc usually appear rouud | 
or oval, though they vary in size sometimes to a great degree, 
are alwaj-s larger than those from the bladder, and may also J 
be found in groups. Golumuar epithelia from the deepest layer j 
are not seen in these milder cases, but only iu severe iudamma- 
tions or ulcerations. 

Besides the^e epithelia, small cuboidal epithelia, twice tbel 
size of pus -corpuscles and exactly similar to those from thai 
prostate gland in the male, are usually present; these arel 
the epithelia from the Bartholiniau gland and denote & slight I 
Bartholinitis. 

Pus -corpuscles, as well as the diflcreut epithelia, contain I 
small fat-globules iu varying numbers iu all chronic cases. I 
Free fat-globules may also be seen. In most, if uot iu all 4 
eases of vaginitis, micro -orga nisms, both cocci and bacilli, are! 
found, and are, as a rule, quite abundant. Their presence has J 
no significance, as it is well known tUat micro-organisms always J 
exist in the vagina, the more pronounced if an inflammatioa 1 
has developed. The rharact^ristics here described are usually I 
seeu iu urines examined for other reasons and containing I 
oiher'" feaEu^a. 

In acute vaginitis red blood -corpuscles as well as pus-cor- | 
puscles will be abundant, and vaginal epithelia from the differ- I 
ent layers quite numerous. In plain catarrhal vaginitis the flat! 
and cuboidal epithelia are usually present alone, while in vagi- ] 
nitis due to j;onorrh a?fl. and especially in nlcerative vaginitis, ( 
colmnng£_^thelia from the deepest In vt^r nrp" alftfl ffl>ii»r" and I 
co nnective -tissue shre da are present iu varjiug amount. Epi- I 
thelia from the Uartholinian gland ai-e rarely absent, and wheal 
a suppurative inflammation sets iu, as is often the case iaJ 
gouorrhcnal infection, are very abundant. 
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Traumatic Vaginitis. — Traomatic vagtaitis can also be diag- 
Qosed from the urine. Tlie features found in traumatic vaginitis, 
due t o masturbation, are shown in Fig. 108. 

ma -corpuscles are present in small numbers only, and red 
blood ■corpuscles are not numerous ; but epithelja from all the 
layers of the vagina are abundant, the cuboidal from the middle 
layers and the columnar from the deepest layer being well marked. 
Epithetia from the Bartholinian gland are also seen in moderate 
numbers. Epidermal scales, showing corrugated edges, studded 
with fat-globules and dirt-particles, and not granular, are seen in 
every field. Connective -tissue shreds are also seen, though they 
are not numerous. Micro-organisms and a few fat-globules com- 
plete the features. 

Whenever epithelJa f^i\] H'p Hw|K*Ht jftvpr and c onnectiv e- fl 
tiBtiny ^hrpjls arf present, we have all the evidences of a destrua- H 



iX^ tive process. Continuous irritation or injury to the parts by 
masturbation is sufficient to produce these features in small 
uumbers. If an ulcer exists, the pus -corpuscles and epithelia are 
more numerous, and if traumatism results in hfemorrhage, red 
blood -corpuscles will be more abundant. The features here 
described may be found accidentally when a urine is esamiued for 
other pathological couditious, and when seen in that of youug 
girls should always lead to & suspicion of masturbation. 

CERVICITIS AND ENDOMETRITIS 

Cervicitis and endometritis may also be diagnosed from the 
urine, when the different epithelia from the cervix and mucosa of 
the uterus are present. Epithelia from the cervix uteri are quite 
large and irregular, while those from the mucosa uteri are co- 
lumnar ciliated. Both are shown in Pig. 101. The other features 
of such an inflammation are the same. In ulcerations or 
iujaries shreds of connective-tissue are seen. In endometritis we 
occasionally find pus -corpuscles with cilia from the mucosa ut«ri, 
together with the ciliated epithelia. 

Tumors from the uterus can be diagnosed from examination 
of the nrine in rare cases only, when a small particle of the 
tumor is cast off and found in the urine. The features of the 
tumor will be the same as previously described, and the epithelia 
will determine the seat of the tumor. 
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Abscess of kidney, 187. 

Abscess of pelvis of kidney, 191. 

Abscess of prostate gland, 236. 

Acetic acid test for albumin, 18. 

Acetone, 30. 

Acid sediments, 42. 

Actinomyces, 133. 

Acute catarrhal cystitis, 212. 

Acute catarrhal nephritis, 165. 

Acute croupous nephritis, 174. 

Acute croupous haomorrhagic nephritis, 

178. 
Acute croupous recurrences, 185. 
Acute prostatitis, 233. 
Acute suppurative prostatitis, 236. 
Acute ulcerative cystitis, 217. 
Acute urethritis, 231. 
Acute vaginitis, 244. 
Air-bubbles, 145. 
Albumin, 17. 
Albuminometer, 20. 
Albuminous substances, 17. 
Albuminuria, functional, 18. 
Albumose, 21. 

Alkaline change of acid urine, 61. 
Alkaline phosphates, 16. 
Alkaline sediments, 42« 57. 
Ammonio-magnesian phosphates, 57. 
Amoeboid changes of pus -corpuscles, 74. 
Amorphous simple phosphates, 59. 
Amount of solids, 8. 
Amount of urine, normal, 7. 
Amount of tirine, pathological, 9. 
Amyloid corpuscles of prostate gland, 87. 
Amyloid degeneration of kidney, 158, 183. 
Amyloid disease of kidney, 183. 
Anatomical structure of kidney, 156. 
Aniline color, 126. 
Aniline water, 130. 
Animal parasites, 134. 
Anomalies of secretion, 194. 
Antiseptic substances, use of, 39. 
Appearance of urine in cystitis, 211. 
Ascaris lumbricoides, 138. 
Aspergilli, 122. 
Atrophy of kidney, 184. 



Bacillus subtilis. 125. 

Bacillus ure», 125. 

Bacteria, development of in urine, 9. 

Bacterial casts, 119. 

Bacterium coli commune, 132. 

Bacterium termo, 125. 

Bacterium ure», 125. 

Bacteriuria, 121. 

Bartholinian gland epitbelia, hS. 

Basidia, 122. 

Bilharzia hnmatobia, 136. 

Bile pigments, 31. 

Bilirubin, 67. 

Bladder, diseases of, 209. 

Bladder epitbelia, 81. 

Bladder, inflammations of, 209. 

Bladder, parasites in, 230. 

Bladder, tumors of, 223. 

Blood-casts, 110. 

Blood-clots, 72. 

Blood -corpuscles, 70. 

Bottger's test for sugar, 25. 

Brick-dust sediment, 44. 

Bright' s disease, 155. 

Calcium oxalate, 49. 

Calculi, 68. 

Cancer of bladder, 227. 

Cancer of kidney, 208. 

Carbolic acid fuchsine solution, 131. 

Carbonate of lime, 62. 

Carbonate of lime concretions, 68. 

Casts. See also Tubular casts. 

Casts, bacterial, 119. 

Casts, cholestearln, 120. 

Casts, fat, 120. 

Casts, fibrin, 120. 

Casts from seminal vesicles, 117. 

Casts, hemoglobin, 120. 

Casts, pigment, 120. 

Casts, pseudo, 117. 

Casts, pus, 120. 

Casts, urate, 117. 

Catarrhal cystitis, 212. 

Catarrhal cystitis, acute, 212. 

Catarrhal cystitis, chronic, 214. 
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CatBiThKl ncpbrfili, lea. 

Caturrhnl oeplirltis, Sful«, 16A. 

CatarrhKl nepbrJUx. elironlc, 166. 

CMMTh»l prelllis, 172. 

Cal&rrhul TBgilllUs, 242. 

CanseB of ftnomtiKea of Hecretion, 194. 

Cause* of catarrhal nephrllli. 1U3. 

Cauati of chjlurifl, 202. 

Causes of iMunpous nephiitlfl, ITS. 

Causes of cystiti*, 306. 

Cauaes of bsDioRlabluurlk. 199. 

Causes of irritallon of kidney, 162. 

CauBSB of proslalltis, 2.^, 

Causes of pyo-nephroala. 187. 

Cetluloio. 144. 

Ceolrlfuge. use ot, 38. 

CereomoDas Drlnarlua, 139. 

Cervical epithelia, W. 

CliaiiKei In urioe upon ■taadlDg. B. 

Chemical exaioiuiition. 7. 

Chemical BedimentR. 43. 

Chloride of Bodluni, 8. 

ChlorldsB, 15. 

CboleBtearln, 66. 

Cbolcstearln oaBtB, 120. 

Cliromie acid tor preB«rvai)on of sedl- 

Cbronic catarrhal cyitllls, 214. 
Cbronlc eatarrbal nephritis. 16C. 
CbroDic croDpouB nephritis, IBO. 
Chronic prostatitis, 236. 
Chronic aleeratlve eyslitiB, 219. 
Chronic urethritis , 231. 
Chronic vaElnitiSi 244. 
Chylurla, 33, &1. 202. 

Ciliated cpltheliafromejacnlatory duct. 8a. 
Ciliated epltbells from mxicosa uteri. 94. 
Ciliated pusH^orpuicles, TS. 
ClrrhOBlBof kidney, 170. 
ClHsiaeatloa of nepbrltlB, 159. 
Clay water sediment. 47. 
CleaDlineBs, 2. 

Clinical symptomB of anomalies ot secre. 
lioD, 194. 






B ot kldaej, J 



Clinical 
205. 

Coefficient ot Haeser, 10. 

Colloid corposcles of prostate gland, 87. 

Color of urine, normal. 7. 

C>1dt of urtne, pntholo^eal, 9. 

Coloring matters of urine, B, 31. 

Coloring of specimens. 126. 

Colomnar epithelia, 7B. 

Comparative slies ot pus-corpuscles ajid 
epltbella, 8S. 

Concretions, 68. 

Congestion o( kidney. 15B. 

Canldia, 122. 

Connective tissue, 99. 

Connective tissue iuatropbrafl[idiier,104. J 

Conoectlve tissue In elrrhosls of kidney, 
104. 

Conoectlve tissue in hvinorrhage, 101. 

Conneollve tissue in byportropby of pros- 
tate gland. 103. 

Connective tissue in Intense iDflaiiiinB- 
tloD, 104. 

Connective tissue In suppuration, 101. 

Connective tissue in traomata, 101. 

Conoectlve tissue In tumors. IU2. 

Conoectlve tissue la ulceration, 100. 

Consistency, normal, of urine, 8. 

Constituents of oonnal urine, S. 12. 
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. S. 52. 
Croupous nepbritls. 172. 
Crystalline Bediments, 42. 
Coboldal epllbelia, 78. 
Cylindrical epithelia. 78. 
Cylindrolds, 90. 
Cystine, 52. 
Cyst 



Clinical symptoms ot catarrhal nepbri- Cystitis, ulcerative, 217. 



I Clinical 

h 240. 

Clinical 



Us. 163, 

Clinical symptoms of croupous nephrltif 
Clinical symptoms of cystitis, 211. 
Cllaleal symptoms of proslslltls. 233. 
Cllnloal syniptoms ot pyo-oephrosls, 
Clinical symptoms of spermatocystltli 
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Deooloriilng ot speclmei 
Detection ot albumin, U 
Detection of sugar, 23. 

Uiabetis mellltus. 23. 
Dlacetic »cld. 30. 
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DiBPftseB o( Beiunl orgsnB, 231. 












DoremuB' nreomettr. 14. 




Feather, 143. 

Features fouDd In urine of oatarrbal 






uephrills, 164. 


EoUinocMci, 135. 








28. 


nephritis, 173. 


EJBvulatory duct epllbella, 88. 


82. 


Fealnres found In nrlne of cbylurla. 202. 


EndoBenoua new-furnjatlona in epllhelJs. 








nuria. 200, 


Entozoa, 134. 




Features found Id nrine of proslatitls, 233. 


Epidermal sckles, 80. 




Feulures fouml In urine of pyo-nephrosis, 


Epllhella. 78. 




191. 


Epllbella, changeH of, in urine. 79. 




Features found in nrlne ot reoal mber- 






culogls, 193. 


Epitbelia common to both aeies. SI. 




Featores found In urine ot ttsrcoms. of 


Epithelia, cuboiUal. 78. 




kidney, 205. 


EpitbeUa, cjlinclrica],78. 




Features found In urine of upermBtoeys- 


EpIihellA, Bat, 78. 




titi.s240. 


Epithelift from Bartholin Ian gland, 93 




Features found Id urine gf vaginitis, 


EplCbella from blmider, 81. 




242. 


Epithelia from cervix nieri, M. 




Febling-8 solution, 24, 26. 


Epitbelia from convolated tubules of kid- 


Ferroenlalion aaccharometer, 28. 


ney, 81. 




Fermentation tests (or an^ar. 2ti, 28. 


Epilhtlla from ojaculatory ducts, 88. 




FerrtwyBDlde test for albumin, 19. 


Epitbelia from rouf osa nleri. 1M. 




Fibrin. 22. 72. 


Epitbulia from pelvis of kidney. 63. 






Epllbella (rom prostate gland, 86. 






Epitbelia from stralgbt collecting tubules 


FlasioD.fungi, 124. 


of kidney, 85. 






Epitbelia from ureters, 84. 




PlawB in glass, 145. 


Epllbella from arethrB,Be. 




PuohBine, alcobolie solution, 126. 


Epitbelia from urine of fenmle. 91. 




Fuehsine, aolllne naler aolullon, 1.10. 


Epitbelia from aHne of Diale, S6. 




Pnebsine, carbolic Mid solution, 131. 


Epitbelia from urliiiternus tubules. 8* 




Fucbsinc. watery solution, 120. 


Epllbella from vui^nii. 91. 






EpltheUa, boray, 80. 






Epitbelia in normal urine, 78. 




Oaseoua conxtitaeiits ot urine, 8. 


EpitheUa, simple. 79. 




Gentian violet solution, 128. 


Eplthell., siie* of, 79. 




Ghosts, 71. 






Glcet-lhrBBdB. B9. ^^^^^H 


Epitliella, stretlfled, 78. 




Olobulln, 21. ^^^^H 


Epitbelia] casts, 110. 




Gtomertilltla. 158. ^^^^H 






Glomenilo-Dephrilia, 1^8. ^^^^H 


Eitraueoofl matters, HO. 




Glucose, 23. ^^^^M 






GlycOBuria, 2.I. H 
GmellDs' te»t tor bile ptgiuuntB, 31. H 


F»«s. ue. 




Gonoeoccl, 126. ■ 


FaNe casts, 117. 




Gonorrhtca, acute, 127. ^M 


Knt. C4. 




Gonorrbcea. cbronic, 129, ■ 


Fnl-oasts, 120. 




Oram's Bolntlon, 128. ^M 


Fut-globules, G4. 




Granular caxls. 112. ^H 


Fat-ttranolBB in epitbeiia, 83. 
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Kidney, parenchymatoua to fl animation ofc 




172, 


75. 
H»nittturi», 31, J3. 
HteDiOKloliln. 31. 


Kidney, aareoma of, 205. 

K'ldnfV Kiinrtiinlllvp irinHmTnarlrtn A^ In? 


i^iiiuGji, Bu[/purBijve luuaiumation oi, tot* 
Kidney, tuberculosia of, IB!. 


H»moKloliin cnata, 120, 


Kidney, waxy degeiieralioa of, 183. 




Koch-Ehrlicb-Walgert method of eol«- 


Hem<.rrh.KB, 101. 


iUE. 130. 


HBBmorrhnge from pelvia of kidney, 19fi. 




Halntf*' tBBt (or a a gar. 25. 


Luetic acid Id urine. B. 


Hsjr bMiUus. 125. 


Large while kldni^y, 161, 180. 


Heller's lest tor albumin. 19. 


Leguls' test for acetone, 30. 




Lenaea, 40. 


Hemp -seed calculi, 68. 


Uiptothrix threada, 125. 


Hll'purie acid, B, 53. 


Leucine, 55. 


Human hair., 142. 




EyaUne caata, IDS. 


LeucoirhiM, 91. 


Hydropic paa-corpaaeles, '4. 


Lieben'a lodotorm leat for acetone, 30. 


H)l*r»mla of klduBv, 158. 




Hypertrophy of proatate gland, 238. 


LIpuria, 33, 64. 


HypL». 122. 


LKbtemia, IT, 194, 


Hyphomycetw, 121. 


Lycopodlum, 143. 


Indioan. 32. 


Magnifying powers, 40. 


Indigo, li^. 


Mall^auC tumors of kidney, 204. .^^^^^M 


Indib'O concrellDDD, GS. 


Uai-Karicacld,G4. '^^^^^H 


Inflflramatlona of bladder, 209. 


Materia peceaus, 48. ^^^^^^H 




G8. ^^^^^M 


Inllainiaationa af pelvia of kldoey, 155. 


Methylene bine solution, 126. ^H 




UlcroooocI gonon-bdBB. 12T. ^^M 


Inorganli; conatituenli, 8, 15. 


Mierococcos ures. 124. ^H 


InterBtitlal nepbrltia, 103. 


MiGrOH)rgaDlsms, 121. ^H 


loleretlllBl Depliillla, arute, 16S. 


Micro-organlama. cod -pathogen lo, 121. ^^M 


Interatillal nephritia, ehronlc, 168. 




Introductor)-. 1. 


Microscopical features In cancel of blad- ^M 




der, 227. ^H 




Microscopical features in eatarriial eyitl-^^H 


Jaffa's teat for Indlotn, 32. 


^^U 


Jakaeb'a teel for dUcelle acid, 30. 


Microscopical features In Bareoma oC^^H 




bladder, 226. ^^H 


Kidney, abacoas of, 187. 


Microscopleal teaturea In uleentlT* eya-^^H 


Kldocy, amyloid diae»e of, 183. 


^H 


Kidney, analomleal atmcture of, 156. 


Miied casta, IIU. ^H 


Kidney, anomalies of aeorelion o(, IM. 


MooreHeller te»l tor angar, 23. ^H 


Kidney, atrophy of, 184. 


Morbus Brighlii, 155. ^H 


Kidney, cancer of, 208, 


Mould-fungi, 121. ^H 






Kidney, cirrhosis o(, 170. 


Mucin, 21. ^^^^M 




^^^^^M 


Kidney diaeaaea, 153. 


^^^^^H 


Kidney epltliell.,B4. 


Mucua-corpUBclea, 96. ^^^^^H 




MucuB-threads,»6. ^^^^^H 


Kidney InSammatlona, 155. 


Mulberry ealcnll, 68. ^^^^^H 




Mureilde teat tor uric aeld, 14. ^^^^^H 
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Mycelia, 122. 

Mycosis leptothricia cystidis, 126. 

Nitric acid test for albumin, 19. 
Normal constituents of urine, 12. 
Normal urine, 7. 
Nuclei in pus-corpuscles, 75. 

Odor of urine, 8. 

Oidium lactls, 121. 

Oil-globules, 145. 

Organic constituents, 8. 

Oxalate of lime, 49. 

Oxalate of lime concretions, 68. 

Oxalic acid, 8, 49. 

Oxaluria, 51, 199. 

Oxyuris vermicularis, 139. 

Papilloma of bladder, 223. 

Parasites, animal, 134. 

Parasites In bladder, 230. 

Parenchymatous nephritis, 172. 

Pathological changes in atrophy of kid- 
ney, 160. 

Pathological changes in catarrhal inflam- 
mations, 158. 

Pathological changes in cirrhosis of kid- 
ney, 159. 

Patholog^ical changes in croupous intlam- 
mations, 159. 

Pathological changes in inflammations of 
kidney, 158. 

pathological changes in interstitial in- 
flammation, 158. 

Pathological changes in parenchymatous 
inflammation, 159. 

Pathological changes in suppurative in- 
flammation, 161. 

Pathological urine, 9. 

Pelvic epithelia, 83. 

Penicillium glaucum, 122. 

Peptone, 21. 

Pericystitis, 221. 

Perirenal abscess, 189. 

Permanent microscopical specimens, 40. 

Phosphate of magnesium, 63. 

Phosphates, 16. 

Phosphates of lime, 59. 

Phosphates, simple. 59. 

Phosphates, triple, 57. 

Phosphatic concretions, 68. 

Phosphaturia, 60. 

Pigment casts, 120. 

Pigment granules in pus-corpuscles, 75. 

Preservation of sediment, 39. 



Prostate gland, hypertrophy of, 238. 
Prostate gland, inflammation of, 232. 
Prostate gland, tuberculosis of, 238. 
Prostate gland, tumors of, 238. 
Prostatic concretions, 87. 
Prostatic epithelia, 86. 
Prostatitis, 232. 
Pseudo casts, 117. 
Pus-casts, 120. 
Pus-corpuscles, 73. 
Pus-corpuscles, derivation of, 74. 
Pyelitis calculosa, 198. 
Pyelo-nephritis, 166. 
P>'o-nephrosis, 187. 
Pyuria, 74. 

Quantitative test for albumin, 20. 
Quantitative test for sugar, 26. 
Quantitative test for urea, 13. 
Quantity of urine, normal, 7. 
Quantity of urine, pathological, 9. 

Red blood -corpuscles, 70. 

Renal tuberculosis, 191. 

Results when urine is boiled, 18. 

Rice-starch, 143. 

Roberts* fermentation test for sugar, 26. 

Rosenbach's test for bile pigments, 31. 

Rust particles, 145. 

Saccharomycetn, 123. 
Salts, 42. 
SarcinsB, 125. 
Sarcoma of bladder, 226. 
Sarcoma of kidney, 205. 
Scales from moth, 142. 
SchizomycetsB, 124. 
SchizomycetsB, pathogenic, 126. 
Scratches in cover glass, 145. 
Sediment, brick-dust, 44. 
Sediment, clay water, 47. 
Sediment, normal, 37. 
Sediment, pathological, 38. 
Sediment, preservation of, 39. 
Sedimentum lateritium, 48. 
Selection of urine, 1. 
Seminal tubules, casts from, 117. 
Seminal vesiculitis, 239. 
Serum albumin, 17. 
Simple epithelial lining, 79. 
SUk-flbers, 141. 
Sketching of features. 41. 
Smegma, 93. 
Solids in urine, 8. 
Solids, determination of, 10. 
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Sp«e!Bc gravilj, delermloatlon o(, 10 


Trommer-a test for augar, 2t. 


Spermk, 88. 


True casts, 10«. 




Tukerclo bacilli, 130. 


Speriuatocyntllls, 239. 


Tuberculosis of kidney, 191. 




Tuberculosis of prostata gland, 238. 


SpernuUiiok, 89. 


Tubular cmM. 105. 


Spores. 122. 


Tubular casts, bimd. no. 


Squamous epltbelia, T8. 


Tubular casts, epithelial, 110, 


Staphylococci pyogeoes, 124. 130, 


Tubular casts, fatty, 113. 




Tubular casts, granular, 112. 


'■ ■ Stanh-globDl», H2. 


Tubular casts, hyaline, 108. 


1 Stellato simple phosphates, GO. 


Tubular casta, mi.cd, 116. 




;b5. Tubular OBSls, wary, 114. 


1 StralghtcollectlDgtubulB*. epithellar 


■om. Tumors, 102. 


1 StmUfled eplthella. 78. 


Tumors of bladder, 223. 




Tumors of kidney, 204. 


Strictore of uredin, 22'.!. 




StroDgylus gigai, 139. 


Tumors of uterus, 248. 
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Vaginal epithelia, 91. 
VaglniUs, 242. 
Vaginitis, catarrhal, 242. 
Vaginitis, traumatic, 246. 
Vegetable matter, 146. 
Vesavin solution, 128. 

Waxy casts, 114. 

Waxy degeneration of kidney, 158, 183. 

Water-fungi, 149. 

Wheat-starch, 143. 

White blood-corpuscles, 71. 



Whitney's reagent, 27. 
Wool-fibers, 141. 

Xanthin, 8. 
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Yeast-fungi, 123. 
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